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THE WEEK IN IRON CIRCLES. 





The present time of year is always marked by lack of 
activity in way of placing new contracts for raw ma- 
terial, and the year just closing is proving noexception. In fact, less 
transactions than usual are being consummated, buyers both large and 
small occupying the conservative position that retrenchment is in 
order in many directions, and that until money again becomes plenty, 
it is wise to avoid placing further contracts or incurring new finan- 
cial obligations. Some business is going in the way of car lots, but 
little is being done in way of large sales. Among the interesting 
features at present is the curtailment in pig iron production which is 
going on. This is especially seen in the Alabama district, where the 
coal miners’ strike still continues, with no prospect for early settle- 
ment. A considerable number of furnaces have already blown out 
or banked, and those still running are simply using up stock on hand, 
with the exception of one or two large companies having other labor 
under their control. Many of the furnaces in the Mahoning and 
Shenango Valleys are also blowing out or banking, as they have 
found it impossible to continue the manufacture of iron with existing 
scale of cost for coke and other material. While it is a fact that 
consumption is less at preserft time than during the past Summer and 
Autumn, yet it is evident that production is being curtailed at a more 
rapid ratio than consumption. In some cases, it is noted at Chicago, 
low figures are being made by a few furnace companies having iron 
on hand on which they are forced to realize in view of interest or 
other payments, which are due or aboutto become so. At Louisville 
iron continues at the prices of our last report with no change. It 
had been thought that the strike would influence the market and a 
slight advance could be expected ; so far, however, there has been no 
change, though in the last few days it is evident that the furnaces are 
beginning to feel that there is no object in offering iron at present 
prices as the indications point to a prolonged strike. It is felt that 
the present stock of iron will be shortly exhausted, and that if the 
present heavy demand keeps up prices must advance. Consumers, 
however, before paying anything but a slight advance, will use up 
the stocks already purchased, and in most instances buyers areina 
position to run for sixty days, if necessary, on iron already in yard. 
The last report of stocks shows that there is an increase, in portions 
of the country, but in the South stocks will remain low for some time, 
owing to the reduced output. Consumption has remained large, 
though it is feared that after the first of the year it will fall off, owing 
to the trouble in money matters. For spot cash iron has been offer- 
ed at Louisville as low as $9.75, Birmingham, for grey forge, 
but for future delivery $10.00 to $10.25 for grey forge is the price 
asked. Car wheel irons have been extremely low ; the best Southern 
car wheel can be bought at $19.75, Louisville, for chilling grades. 
Our advices from Detroit are to the effect that while the stringency 
in the money market is not so great as it has been, yet it is sufficient 
to deter a considerable portion of consumers from placing orders for 
any large amount. The holiday season is usually dull, and the 
present is no variation fromthe rule: With the exception’ of a few 


General Features. 





sales of Southern iron for delivery extending for the first half of next 
year, dealings have been confined to small amounts for prompt ship- 
ment. There is quite a general feeling that after the first ofthe year 
the money market will be easier, and that business will be more 
active, and some are confident that values will range higher as soon 
as active buying begins. The market at St. Louis has been very 
quiet during the past week. However, there has been more inquiry 
for prices than during the previoustwo weeks. Prices are nominally 
unchanged, but concessions are made on special lots for prompt de- 
livery. At Buffalo there are at the present time no indications of an 
early improvement in either demand or prices for pig iron. Should 
the combination of extreme scarcity of money and the very limited 
inquiry for pig metal continue it cannot fail to soon force the bank- 
ing or blowing out of a number of furnaces. Whatever may be the 
future of production there are strong reasons for the hope that buy- 
ing will be heavy after January 1st. This significant statement comes 
to us from St. Louis; ‘ Warrants are hawked about and offers solicit- 
ed much below prices that furnaces are willing to accept. Until 
these warrants are taken up and the demand for iron is materially 
increased, we can only iook for the present depression to continue 
and possibly grow worse.” ‘The steel rail trade is in a bad way, the 
combination having gone to pieces, and demoralization in prices is 
quite sure to follow. 

The holiday season, coupled with the annual running 
down of stocks and the objections entertained by iron 
men generally to any business engagements until the 
new year has fairly set in, all combine to produce an almost complete 
cessation of business, so that there is little left for comment. The 
only sale of pig iron that was traced during the week was one of two 
car loads of foundry iron, amounting to the enormous quantity of 
twenty-five tons, on which the profit did not amount to enough to buy 
ahat. Nobody expects any resumption of business in the immedi- 
ate future, and there are those who say that it will be sixty days 
before anything like an active market may be expected. The publi- 
cation of the iron ore figures, last week, has set a good many people 
thinking, and the producers of ore are quietly engaged in devising 
ways and means to improve their prospects. Their unanimous opin- 
ion is now, as it has been all along, that their interests are identical 
with those of the pig iron industry, and that whatever is done by 
way of concerted action must be done with the view of benefitting 
the furnacemen, who are in the worst position they have occupied 
for years. The very large amount of iron ore now on dock, together 
with the extreme improbability of working it up into finished mate- 
rial without delay, bids fair to cut severely into the ore business of 
next year, and the ore producers feel anything but encouraged at the 
prospect. The strikes reported from the South do not as yet seem 
to have had any material effect upon the sales of Southern iron in 
this market where, indeed, any sales are made, but it is thought that 
the tendency of the difficulty will be to reduce the output of Southern 
pig iron which for months has been flooding the Central West. The 
coke situation remains practically unchanged. The coke syndicate 
has a made a slight concession to the iron interests, amounting to 
twenty-five cents a ton, but the production is altogether out of pro- 
portion with the price of pig iron, so that the effect upon the market 
will only be nominal. 

There seems to be a slight weakening of the boom 
which, for several months, has been the distinguishing 
characteristic of this market. The mills, however, report a great 
many orders ahead which will keep them busy far into the new year, 
so that the slackening up may be ascribed to the holiday season more 
than to any other cause. The outlook for manufactured iron of 
nearly every kind is extremely good, the reports everywhere indi- 
cating great building activity as soon as the weather will permit 
Nothing whatever is doing in this line, and the dealers 
do not look for much activity short of sixty days. 
There is practically no market.for scrap iron, at any price, and the 
trade is simply_waiting | developments. 


The Local 


Situation. 


Merchant Iron. 


Scrap Iron. 











Tum Imes Traps Review. 








A FRESH INVOICE OF CROCODILE TEARS. 

The attitude of English papers, in reference to the expected repeal or 
modification of the McKinley tariff act by the incoming House of Repre- 
sentatives, is, indeed, amusing. It is only with great effort that they can 
conceal their glee at the outcome of the recent elections, yet they don’! 
want to appear too glad—only just glad enough—lest their excessive 
anxiety shall work a revulsion of feeling on this side of the ocean. Thus 
the /ron and Coal Trades Review, in discussing the prospects of legisla- 
tion more in the interest of British manufacturers, says: ‘‘ Now, as bill: 
‘*having this commendable object in view are certain to be promoted in 
‘‘the coming session, we are hopeful that the Democrat'c party will be 
‘able to repeal some of the more objectionable features of the new tariff, 
‘« which are found to cause more injury to native industries than loss to the 
‘‘foreign manufacturer or exporter.” The deep and abiding interest in 
the native industries of the United States on the part of our foreign con 
temporaries is, indeed, refreshing. They have always shown such disin- 
terested affection of American industries that we ought not to be surprised 
at anything; but this exhibition of concern for our welfare is too much— 
too much. 

Yet, our London contemp«rary would not have its tears of sympathy 
flow too freely, lest it overdo the thing; hence it adds: ‘‘Any attempt, 
‘* however, from this side, either by the foolish meetings held a few 
‘‘months since at Sheffield, or by the action of the Cobden Club, to 
‘*dictate to the people of America when and how they should regulate 
‘their Tariff to our liking will assuredly be resented, and very justly 
‘‘resented, as experience has already shown.” In other words, our friends 
are so wonderfully tender of our feelings that they abhor even the appear- 
ance of ‘‘diciating ;” they simply express a philanthropic concern for the 
well-being of the poor, down trodden American consumer, and leave their 
allies in the next Congress to do the rest. 





HOW LONG BEFORE WELSH TINPLATES WILL DISAPPEAR? 

A very adroit address was recently delivered to his employes by Mr. 
J. H. Rogers, managing partner of the South Wales Tinplate Works, 
Llanelly. Mr. Rogers had just returned from the United States, where he 
had been looking up the prospects of tinplate manufacture in this country, 
and the drift of his address was to calm the fears of his workmen as to the 
probable destruction of the Welsh tinplate industry by reason of the 
McKinley act. Mr. Rogers hastened to assure his hearers that there was 
no need for fear; that it had taken the United States from ten to thirty 
years to build up such industries as button making, sheet iron, steel rails 
and pig iron, and that, during this long interval, the Welsh makers would 
have ample time in which to seek new markets, seeing that the industry 
increased at the rate of about ten per cent. a year. That the American 
market would ultimately be lost to the Welsh manufacturers, he did not 
express a doubt. 

Two reasons for the new duty were given him by Senator Sherman, which 
are worth repeating: The first one was: Supposing there was a European 
war, and supposing Russia and France joined together against Germany 
and England, and that Russia and France got command of the sea, and 
thus prevented England from shipping tinplates to America; such a con- 
dition of things would mean the absolute ruin of the canneries, and almost 
ruin of the farmers who raised fruit and those who reared cattle. Those 
industries would be at a standstill until the war would be over. Again, 
supposing there was a general strike or lock-out in the Welsh trade, or if 
the colliers struck or were locked out, the American canneries would come 
to a standstill. 

These reasons, the speaker thought, were the best and most states- 
manlike he had heard—and certainly they are cogent ones. 





AMER CAN LOCOMOTIVES FOR AUSTRALIA. 

A significant triumph for American industries is the recent order by 
the English Government of twenty-seven locomotives for New South 
Wales, for use on a new Government railroad in that colony. The order 
in question goes to a Philadelphia firm and is based on the conceded ad- 
vantage of American-built locomotives for climbing heavy grades and turn- 
ing sharp curves. The freight locomotives are of the heaviest and strong- 
est build, and, with tender attached, will each weigh from eighty to eighty- 
five tons. The cost of the American-made locomotive is from $8,000 to 
$12,000. Those destined for Australia will be sold to the Government 
there for about $10,000 apiece, the sale aggregating over a quarter of a 
million dollars. 





AccorRDING to the Engineering News, the total addition to the railroad 
mileage of the United States between January 1, 1890, and January 1, 1891, 
has been nearly 5,800 miles, or about 700 miles more than in 1889. The 
total amount of railway completed January 1, 1891, is 167,172 miles, of 
which 22 per cent. has been constructed during the past five years. The 
South Atlantic group of States shows the greatest amount of new mileage. 


SOME ONTARIO MAGNETITES. 





BY T. D. LEDYARD, TORONTO, CANADA. 

Sir William Logan, our great geologist, predicted that Canada would 
become, eventually, one of the greatest iron producing countries of the 
world. Although possessed of numberless deposits of iron ore, we have 
not yet done much to verify this prediction. Causes can be found for our 
backwardness, the principal one being the want of a market. A glance at 
the map shows that the small population of Canada is too scattered to sup- 
port extensive iron manufactures. Six good-sized iron mines would supply 
the ore necessary to make all the iron and steel used in Canada, even if 
we used nothing but our own make, instead of importing the greater por- 
tion, as we do at present. And distances in Canada are too great in 
proportion to the small consumption to encourage home manufactures on a 
large scale. 

But while Canada is suffering for want of a market, many parts of the 
United States would be benefitted by the free admission of Canadian ores. 
The Eastern States could get cheap ores from Quebec and Nova Scotia, 
and many Pennsylvania furnaces could obtain Bessemer ores from Ontario 
at much lower rates than they are now paying for imported foreign ores. 

GEOLOGY OF THE ONTARIO IRON DISTRICTS. 

Dr. Robert Bell, Assistant Director of the Geological Survey of 
Canada, in his ‘‘ Geology of Ontario,”* says: ‘‘The name - Huronian 
(derived from Huron) was first given by the Geological Survey of Canada 
more than 40 years ago, and has been adopted by geologists in other 
countries as universally as the term Laurentian, and is made to include all 
the rocks lying between the Laurentian, below it, and the Cambrian, or 
earliest fossiliferous rocks above. Some of the rocks of the district stretch- 
ing between the counties of Lanark and Hastings, in Eastern Ontario, 
which were formerly included in the Laurentian series, are now believed 
by some to belong rather to the Huronian. An attempt has been made 
quite lately, among some American geologists, to restrict the name 
Huronian to rocks like some of those north of Lake Huron, although Sir 
William Logan and his colleagues, in introducing the term originally, 
described it as applying equally to the dark grayish and greenish schists, 
conglomerates, diorites, etc. The more extended investigations which 
have since been made in Canada and other parts of the world, have con- 
firmed the propriety and convenience of including under this name all the 
rocks which had been originally described as Huronian. The Huronian, 
as above defined, is the great metalliferous system of Ontario, as well as 
of Northern Michigan and Minnesota, and hence its great importance in 
the economic geology of the country. The whole series is more or less 
metalliferous, but the various ores are not uniformly distributed, some 
occurring in one region or in some special stratum, while others may pre- 
vail in another section of country or in a different horizon in the series. 
[ron appears to occur most frequently in the lower or schistose portions ot 


the Huronian system ” 
SOME MAGNETITE DEPOSITS. 


This paper will be confined to a short description of certain ores found 
in the counties of Peterboro and Haliburton, and in the more easterly por- 
tions of the Province of Ontario. Those which will be mentioned are 
probably among the most important, yet comprise only a few of the ores 
which have come under the writer’s notice. Magnetites only will be here 
taken into account, although hematites are found in these districts in 
deposits of considerable importance and sometimes of great purity. 

Prof. E. J. Chapman, Ph. D., of the School of Science and Uni- 
versity College, Toronto, says: ‘‘ This area of Ontario is traversed ina 
general northeast and southwest direction by belts of elevated rocky land, 
consisting of unstratified, probably eruptive, syenites or syenitic granites 
of a prevailing red color. Between these belts lie rugged tracts of essen- 
tially synclinal structure, occupied in ascending order by strata of red and 
gray gneiss and by some crystalline graphitic limestones, succeeded, more 
or less irregularly, by dark green amphibolic and pyroxenic rocks, with 
which the iron ores are chiefly associated.” 

THE BELMONT IRON MINE. 

About 110 miles east of Toronto, six miles north of the branch ot 
the Canadian Pacific Railway, between Toronto and Montreal, on lot 19, 
in rst concession of the township of Belmont, county of Peterboro, is 
found a large deposit of rich mignetic ore, closely resembling in mode of 
occurrence some of the Like Superior mines. Experts estimate that this 
ore bed contains at least 1,000,000 tons of ore within 100 feet of the sur- 
face, from which there should be no difficulty in producing 400 or 500 
tons a day.t The ore is very high in metallic iron, and by no means 
refractory in the blast furnace. Samples taken from the pits possess a fine 
texture, and show but small traces of phosphorus and sulphur, with a high 
percentage of iron, constituting an almost ideal Bessemer ore. 

The stripping is so light that the ore should be mined, by the use of 





*Mineral Resources of Ontario, pages 17 to 22. 
+Prof. Heys, Report, 1835, and Prof. C. Gordon Richardson, Report, 1890. 
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compressed-air drills, at a cost of 50 cents per ton, being so free from rock 
matter that little culling will be required.* No trouble with water is to be 
anticipated, the ground possessing a natural drainage to the west, which 
can be improved and utilized at slight expense. 

A special feature of this deposit is its proximity to the surface, neces- 
sitating but little expense for stripping, as mining can be done in pay rock 
almost from the commencement.t Some hematite is found on the east 
side in conjunction with soapstone. 

Prof. Chapman -says: ‘‘This is an exceedingly good ore, not too 
dense in texture, rich in metal, quite free from titanium and practically 
free from phosphorus and sulphur, and is well adapted for the Bessemer 
process.” 

The following analyses have been made, the first being from surface 
samples : 





MetallicIron. Phosphorus. Sulphur. Silica. Manganese. 
No. r.. a Faint trace. WOR © ‘sessew | “gukectnecnss 
No. 2.. © 002 Trace. ye ere oe 
No. 3. 0.024 Trace. 3.19 0.42 
No. 4.. 0.006 Trace. a *  Sepucsneeves 
No 5. 0.008 Trace. a ees 
No. 6.. 0.012 Trace, SAC.  aeseucqusees 


No. 1 was + ae May, 1884, by Prof. E. J. Chapman; No. 2, July, 
1886, by W. F. Brugman, chemist of the Scranton Steel Co.; No. 3, 
November, 1887, by the chemist of the Joliet Steel Co.; No. 4, same 
date, by Prof. Davenport Fisher, Milwaukee; Nos. 5 and 6, August, 1888, 
by the chemist of the Cambria Iron Co. 

Much of the rock matter surrounding this ore deposit is composed of 
epidote diorite. 

THE BLAIRTON IRON MINES. 


Four miles south of the Belmont mine are the Blairton iron mines, 
at the village of that name, on Lot 8, in rst Concession of Belmont, about 
two miles from the Canadian Pacific railway. 

At this place, originally known as the ‘‘ big ore bed,” there are large 
deposits of magnetic iron ore, averaging probably 50 to 55 per cent. metal. 
lic iron, and low in phosphorus, with no titanium. Analyses have shown 
0.035 phosphorus. 

A considerable amount of ore has been taken out of these mines, as 
much as 300 or 400 tons daily having been produced here at one time. A 
large and deep excavation has been made, 150 feet wide by 250 feet long, 
and a second opening 160 feet deep lies south of the first.t 

On the east side the deposit is capped with Silurian limestone, while 
the west well is a jaspery quartzite. The strike is west of north. In the 
wall, quartz and serpentine predominate. This ore is much mixed with 
rock, necessitating a good deal of culling, which renders mining expensive ; 
and there has been sulphur in some parts of the deposit from the beginning. 

This is one of the many iron mines in Canada which cannot be worked 
at a profit for export under the present United States duty of 75 cents per 
ton. If there were no duty this mine would doubtless be worked; it is 
capable of producing largely. At present the only use that can be made 
of such ore is to smelt it in a local charcoal furnace, there being plenty of 
hard wood in the neighborhood from which charcoal can be cheaply made, 
and limestone for flux not being far distant. 


CENTRAL ONTARIO RAILWAY MINES. 


There are several large deposits of magnetic ore on or close by the 
Central Ontario railway in the north part of the county of Hastings. Some 
of these ores are of Bessemer quality (after roasting out the sulphur), but 
unfortunately the mines are now lying_idle, owing to serious dissensions 
among the owners. The statement has been made that these ores are 
worthless, and that the mines are not worked on account of the sulphur in 
the ore; but this is surely not the true reason. Nearly 800,000 tons of 
magnetic iron ore are annually taken out of the Cornwall hills in Pennsy)- 
vania and used as Bessemer ore, although containing an average of 2 
per cent. sulphur and only about 48 per cent. metallic iron; and nearly 
700,000 tons of other sulphurous ores, some of them being hard magnetites 
from the States of New York and New Jersey very similar to Central 
Ontario ores, are annually used in the United States. The sulphur entails 
an additional cost in roasting; but where other injurious elements are 
absent, a sulphurous ore, after being properly roasted, often can be used 
in the manufacture of Bessemer iron. 


The roasting should be carefully done in Davis-Colby or other suitable 
roasters, where plenty of oxygen is supplied during the process. The ore 
should be broken up fine enough and plenty of time given to make the 
roasting effectual.|| This should be done where fuel is cheap, at a cost not 
exceeding 25 cents per ton. The cheapness of mining and freight would 
much more than counterbalance this expense on some Ontario ores. 

Many of the Central Ontario ores could be conveniently shipped to 
furnaces in Pennsylvania by returning American coal cars, which bring 
coal into Canada, but now usually return empty. 





*Report of F. D. Taylor, M. E-, 1886: 
+Prof. C. Gordon Richardson, Report, 18so. 
ipsrort of the Royal Commission on the “ Mine) al Resources of Ontario,’ 


1890, p: 127. 
See Dr, Valentine’s paper of October, 1889, Trans., xviii. 





SNOWDON IRON DISTRICT. 
The townships of Snowdon, Galway and Glamorgan in the county of 
Haliburton, about 40 miles northeast of Lindsay, contain several valuable 
deposits of iron ore. 


Lots of 25, 26 and 27 in the 4th Concession, Snowdon, on the south 
side of Burnt River, contain several outcrops of magnetite extending about 
three-quarters of a mile. This ore is on high ground overlooking the river 
and railway track, and most conveniently situated for mining by drifts or 
tunnels run into the hillside, the mine-cars running by gravity to the ship- 
ping platforms or pockets at the railroad. 

The following analyses show these ores to be very low in phosphorus : 


MetallicIron. Phosphorus. Sulphur. Silica. Titanium. 
BIO. Zeceserscceesse eeocces om toi 0.01 6.160 = ewecveens None, 
No. 2.... Trace. © 625 1.7 7 
No. 3.... 0 025 TYRCE.  —_ cenpveies oa 
No. Trace. 0 025 53 





No. 1 was made ‘by Prof. BE. J. Chapman ; Nos. 2, 3 and 4 by chamlete of different iron works 
in Pittsburgh, whose names are not in my possession. 


Concerning analysis No. 1, Dr. Chapman says: ‘‘ A fine grain mag- 
netic ore from the Howland mine, Lot 26 in 4th Concession, Snowdon. 
The ore near the surface is very pyritous, but becomes almost free from 
pyrites in descending. The sample was taken from a depth of 81 feet from 
the surface. A second shaft has been sunk on another part of the deposit 
to a depth of about 30 feet. The deposit is apparently an elongated stock- 
formed mass of large extent. It has been opened over a length of about 
80 feet.” 

The railway passes through Lot 20 in 1st Concession, Snowdon, on 
which are. several outcrops of magnetite, one of them cross-cutting the 
Monck road, where it was first discovered. Prof. Chapman has analyzed 
a surface-sample and found it to contain metallic iron, 60.18; phosphorus, 
0.08; sulphur, 0.04; titanic acid, 0.73. He describes it as a black mag 
netic, fine grained ore, somewhat porous in texture. The deposit is appar- 
ently a stock-formed mass of large size, as shown by recent borings and 


excavations. Another analysis is given, showing metallic iron, 61.02; 
phosphorus, 0.052 ; and still others have shown metallic iron as high as 65 
per cent. 


This district is about 200 miles from Buffalo, N. Y., to which point 
the ores could be.delivered very cheaply in returning coal-cars. Moreover, 
these deposits are not much more than 100 miles from Midland, Ontario, 
whence ore could be shipped to a boat to Chicago in returning grain ves- 
sels. Limestone suitable for flux is found in close proximity to the ores, 
and there is abundance of hard wood suitable for charcoal. There is also 
brown hematite in the neighborhood, yielding 45 to 48 per cent. metallic 
iron, which would mix well with the magnetic ores in a charcoal furnace. 

The Paxton mine, in the adjoining township of Lutterworth, has pro- 
duced several hundred tons of ore yielding 55 to 60 per cent. iron with no 
titanium and traces only of sulphur and phosphorus. 

Ores from different parts of Galway township, 


south of Snowdon, 
have given the following analyses: 


Metallic Iron. Mang. oxide. Phosphorus. Sulphur. Titanium. 
Trace. , 0.012 Slight trace. None. 
1.27 0.008 Slight trace. 45 
canines 0.04 0.02 = 
connie Trace. Trec * 





Nos. 1 and 2 were made by Prof. Chapman; Nos. 3 and 4 by “prof. Thos. Heys, formerly 
lecturer on chemistry in the Toronto School of Medicine. 


VARIOUS ORE DEPOSITS. 

Professor Chapman has also made the following analyses of magnetites 
from this district which are free from titanium, viz.: No. 1,* from town- 
ship of Glamorgan. A black crystalline, highly cleavable ore, carrying 
70.38 metallic iron, with merely traces of phosphorus and sulphur. .*There 
are a few ore exposures and needle attractions showing a strong body of 
ore extending over a length of about 400 feet by 40 feet in width. No. 2 
is an ore corresponding almost exactly in its cleavable structure and com- 
position with No. 1, although it comes frum another place several miles 
distant. Samples taken from a small trial pit show 70.5 per cent. metallic 
iron with rock matter under 3 per cent., but the ground is practically 
undeveloped. 

No. 3. A black, fine granu'ar ore from the vicinity of Apsley village, 
in the northern part of the township of Burleigh. Metallic iron, 63.68 
per cent.; phosphorus, a trace only ; and sulphur, 0.03. The intermixed 
rock matter is essentially pyroxenic. Ground undeveloped. 


No. 4. A veryrich magnetic ore from the township of Madoc, the 
dried ore yielding 69.16 metallic iron; pnepheres 0.04; and sulphur, 0.03 ; 
with silicous rock matter, 3.32. 

No. 5. A magnetic ore mixed with specks of actinolite from Mado¢ 
township. The sample contained nearly one per cent. pyrites, and yielded 
iron, 60.32; phosphorus, atrace; and sulphur, 0.52. Another sample 
from the same property gave iron, 62.54; phosphorus, 0.03; sulphur, o. 38. 

KINGSTON AND PEMBROKE DISTRICT. 

The following analyses have been made of magnetic ores from the 

country tributary to the Kingston & Pembroke Railway : 





* These five analyses ate“numbered in Professor Chapman's list 9 to 13 inclusive. 
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Metallic iron. Phosphorus. Sulphur. Silica Titanium 

O.08F . cnccscess —  ceescccce None 
Trace Trace 2.14 ns 
0.006 Trace 4.12 sta 
OOOH =—=——iét ce 6.31 x 
0.055 0.10 653 “ 
0.07 0.05 6.66 ws 
0.14 Trace 1.04 Trace. 





No. t was made June, 1833, by Ledoux and Ricketts; Nos 2, % 4and 5 by a chemist em- 
loved by the Kings‘on & Pembroke Iron & Mining Co; No. 6, November, 1871, by J. Blod :ett 
ritton; No 7. byachemist unkeown to me. ‘This analysi’. with Nes. 2. 3,4.and5 was pub- 

lished by the Mini-ter of Agri.ulture in coanection with the mineral exhibit cf Ontario at the 
Cincinnati Exposition of 1888. 
TITANIFEROUS ORES. 

In Minden, the township lying north of Snowdon, there are large 
quantities of magnetic ores, containing a considerable amount of titanium. 
A black, granular, strongly magnetic ore from near Lake Kushog showed, 
by Dr. Chapman’s analysis*, the following results: Metallic iron, 51.56; 
titanium, 15.64; sulphur, 0.17; phusphoric acid, trace; silicious rock 
matter, 4.08. 

Similar ore is found on several adjoining lots, and there appears to be 
a good deal of titaniferous ore in this and neighboring townships. 

There is an enormous deposit of black, strongly magnetic ore in 
the township of Glamorgan, about half a mile south of Burnt river. 
The deposit rises abruptly in the form of a succession of ledges to a 
height of from 80 to 100 feet above the general level of the ground, 
and is exposed in an easterly and westerly direction for at least 1,8co feet, 
with an average width of 140 feet. The analyzed sample contained 52.04 
metallic iron ; 8.11 titanium ; 0.005 phosphorus; and 0.06 sulphur. 

Another deposit of similar ore has been found some distance from the 
one just described. This ore carries from 8 to 10 per cent. titanic acid, 
which appears to be persistent throughout the whole ore bed, the yielding 
of metallic ore being nearly 60 per cent.; phosphorus 0.007 ; and sulphur 
0. 08. 

It may be remarked that titani’erous ores in these districts are gener- 
ally very low in phosphorus, and if some treatment could be found whereby 
the injurious effects of the titanium could be got rid of they might be used 
in making steel. 

Dr. Chapman remarks that ‘‘ the presence of these titaniferous in close 
prox'mity to deposits in which no trace of titanium can be detected, is a 
fact of much interest hitherto apparently unrecognized in the iron districts 
of Europe.” 

The writer feels warranted in protesting against the habit, which has 
prevailed in some quarters, of characterizing a'l Canadian ores as titanifer- 
ous. Nothing could be more unfair. Cansda is a country of great extent, 
and it is just as absurd to class all Canadian ores as titaniferous because 
those ob’ectionable ores are found in some places, as it would be to con- 
demn Lake Superior ores because t tanium is fourd in some parts of north- 
ern Minneso'a. Ontariocontains, as I have shown, mapy ores perfectly 
free from titanium, although there are certain ranges or belts of territory in 
which titanium prevails to a considerable degree. 

Many of the magnetite deposits in Eastern Ontario are rich in iron, 
and carry, too, very low percentages of phosphorus and sulphur with no 
titanium at all. Others are high in sulphur but free from other impurities, 
so that they require roasting only, in order to make them available as 
exceedingly pure 60 per cent. ores. Finally, the rates of wages in these 
districts generally range from $1 per day for laborers to $1.25 for miners ; 
and, as has been observed, the commercial conditions of transportation are 
exceedingly favorable. Nothing seems to be lacking but access to the 
market of the United States. 





Scribner's Magazine, for January, opens the fifth year and ninth volume 
of a periodical], which from its first issue was a popular «success, and which 
has continued to grow rapidly in public favor. Its prospectus for 1891 con- 
tains the names of a number of contributors who are unrivalled in their 
special fields—men like Henry M Stavley, James Bryce, Sir Edwin Arnold and 
Robert Louis Stevenson. The readers of the “Railway” and “Electric” 
series will be glad to know that a similar series on ‘ Ozean Steamsbips” is 
promised. The issue for January contains a number of striking features— 
first among them Henry M. Stanley’s article on the “Pigmies,” which is 
entirely distinct from his book, and written since its publication expressly for 
the magazine. Other features are Sir Edwin Arnold’s second paper on 
“Japan,” with Robert B!um’s remarkable illustrations; the first of a two part 
story by Frank R. Stockton, in his most amus'ng manner ; one of a group of 
illustrated papers on Australia (marking the beginning of an Australian 
edition of the magazine) ; and practical articles on modern fire apparatus, and 
the game of Court Tennis. 





AN emergency hospital, with an ambulance corps attached, is to be estab- 
lished at the Homestead Steel Works, of Carnegie, Phipps & Co. The build- 
ing will be located on the grounds near the general offices, and will be fitted 
up with all the conveniences of a first-class place of the kind. It is also 
intended to have an ambulance wagon built, which will always be kept ready 
for service. The hospital will have an ambulance corps on duty day and 
night, and injured persons will be given surgical treatment at once.—[Bulletin. 





*_All the analyses of titaniferous ores here given were made by_Professor;Chapman. 





BEST AND CHEAPEST POWER FOR THE SMALL SHOPS. 





This question interests at present the widest circles. State administra- 
tions, representatives of communities and the large numbers of small indus- 
tries are occupied with its solving. We shall bring, in the following, in short 
and comprehensible form, what has been accomplished—theoretically and 
practically—in this line. 

The principal thought is: motive force is produced in acenter in large 
quantities (thus as cheap as possible) and is given over against payment from 
this center to each consumer. In accordance with experiences made, most 
adapted are: (1) gas, (2) electricity, (3) compressed air. The gas, as everybody 
knows, is produced in retorts and conducted in pipes to the places of con- 
sumption; for its production, only warmth is needed, no motive force. * It is 
cheaper to produce gas motors than lighting gas. Electricityand compressed 
air want for their production steam or water. The conducting of electricity 
is managed in overhead or underground cables, the conducting of the com- 
pressed air in pipes underground. Gas and compressed air can be accumu- 
lated in gasometers, respectively in boilers, and distributed thence, according 
to requirements; with respect to electricity, this cannot be done yet—i. ¢, the 
accumulation is feasible, but too expensive. 

From the adduced can be gathered that the answering of our question 
cannot be the same for all industrial places. Wherever gas works, with good 
plants, extensive pipe system, cheap coal, have existed for a long time, the 
invested capital, for the greater part, being paid off, the gas motor machines 
will keep the field yet for a long time to come. 

Where there are no gas works; wherever the gas works are too small or 
too expensive; where, anyhow, new pipes must be provided and laid for motor 
gas; wherever coal is dear, it is a different case altogether, and in such cases 
competition takes place, and, most probably, the motive force will make the 
scales turn in its favor. For instance, Furth, in Bavaria, possesses its own gas 
works, and had made an agreement for the supply of motive force with the 
Compressed Air Co., Riedinger & Co., in Augsburg; whereas, Pforzheim, in 
Baden, which has also its own gas works, is in negotiation with Schuckert & 
Co., in Nuremberg, who have worked out sketches already for the production 
of electricity by motive force. 

Compressed air is produced, while by means of a steam engine or water 
motors air is drawn in and condensed by compressors—mostly to six atmos- 
pheres—which is conducted into large boilers or reservoirs and distributed 
thence. The application is made in pneumatic machines, built like steam 
engines; the compressed air goes behind or in front of the piston and moves 
it; mostly steam engines are working as preumatic machines without even 
being altered. The largest compressed air plant is in Paris, where in the Rue 
St. Fargeau about 5000 horse power (steam) compress the air. Newly intro- 
duced improvements are : injections of water into the compressors and heat- 
ing of the compressed air, before it is used in the motor, from 150-170° C., 
whereby the effic'ency of the plant is considerably increased, but the working 
—especially by the heating of the compressed air—gets more troublesome. 
A partly advantageous, partly disadvantageous quality of the compressed air 
is the generating of cold; the air gets latent with so much warmth during the 
expansion, that it cools down to less than 0°, when it comes out and produces 
ice. This coal is used with great advantage by confectioners, butcheries, 
store houses, etc., but is troublesome if not applied. Singular and character- 
istic for Prussian conditions is the fact, that many large dining-rooms, 
theatres, etc, are provided with compressed air, propelling with it a pneu- 
matic machine, the latter moving the dynamo machine for electrical lighting, 

Electricity is produced by a steam engine or water motor moving one or 
several dynamo machines, from the latter the generated electrical stream is 
corducted by cables to the places concerned; the cross section of these cables 
must be edapted to the distance and quantity of electricity. In the place 
where it is wanted stands also a kind of dynamo machine which is connected 
or disconnected by the producing or interruption of the electric current. 
Large plants are working here successfully. 

We wish to call special attention to this, that a motive power machine for 
small industries must be, before everything, simple and easy to serve and that 
not the cheapness of the supplied force is decisive; for a force, which is in 
itself the cheapest, can get expensive for the consumer, if it is not to be had 
always and regularly and if its use is connected with circumstantially or is 
only made possible if a technical'y educated personnel is at disposal. 

As much as the supply of motive force is important for industrial places 
as different the respective plants will have to be; anyhow, the time has come 
in which great attention is to be given to the matter.—[Kuhlow’s German 
Trade Review. 





A Good Move of Alabama Manufacturers. 

The Alabama Industrial and Scientific Society was organized at the Uni- 
versity of Alabama, on Thursday, December 11th, 1899, with 70 members. The 
objects of the society are the promotion of the industries of the State, and the 
furtherance of scientific investigation of the problems that arise in civil and 
mining engineering, geology, smelting and the manufacture of coke. The 
officers for 1891, are: President, C. Cadle, General Manager, Cahaba Coal 
Mining Co, Blocton; six Vice Presidents, viz: Thomas Seddon, President 
Sloss Iron & Steel Co, Birmingham; C. P. Williamson, President Williamson 
Iron Co., Birmingham ; W. E Robertson, City Engineer, Anniston; J. W. Burke, 
President Tredegar Co., Jacksonvil'e; M. C. Wilson, Professor National Science 
Normal School, Florence; Col Horace Harding, U. S. Engineer, Tuskaloosa; 
Treasurer, Henry McCalley, Alabama Geolcgical Survey, University of Ala- 
bama; Secretary, W. B. Phillips, Professor of chemistry and metallurgy, Uni- 
versity of Alabama. Theavnual fee is $5. The society will meet three or four 
times a year, at different places in the State, forthe reading and discussion of 
papers, which will afterwards be published for the use of the members, and for 
general distribution. Next meeting at Birmingham, January 28th, 1891. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

The second shaft to tap the iron ore deposits of section 16, of the Lake 
Superior Iron Co., found ore ata depth from surface of 325 feet, ore being of 
the same fine quality as noticed at other points throughout the mine. The 
ore in the first sha/t was encountered at a depth from surface of 275 feet, show- 
ing that there is quite a sharp dip tothe northwest. The ore in the second 
shaft is said to be an entirely different deposit from that found in the one to 
the east, a large dike coming into the fissure and separating the two.—[Iron 
Ore, Ishpeming. 

Mining work has been stopped at the South Jackson mine, Negauree, the 
pumps withdrawn, and 80 men discharged. The reason assigned for this is 
the unsettled condition of the market, the depression in price of non-Bzsse- 
mers, and the further fact that the ore was not of the best quality for the class. 
We hear that there will probably be considerable of this kind of thing through- 
out the entire Lake Superior district, within a short time, unless there is a 
decided change for the better. That the change will come, and soon, is 
earnestly to be hoped.—[Iron Ore. 

The work of reopening the No.7 Jackson shaft, closed early in the season 
by a cave-in, has been completed, and as soon as the watercan be forked out 
mining operations will be resumed. When the work of pumping commenced 
there was between 50 and 60 feet of water, which has been reduced to about 16 feet 
at present. When it is stated there is nearly, if not quite, two acres of ground 
opened in the bottom, something of an idea may be formed of the quantity of 
water yet to be handled. From the great depth, the work of pumping is slow, 
and attended with more or less uncertainty. Frequent mishaps occur to the 
machinery under the strain, so that the average progress is slow. It is ex- 
pected, however, to free the mine of water during the current month.— 
[Negaunee Iron Herald. 

Over two-thirds of the men employed at the Volunteer mine (Palmer), some 
200, were discharged recently on account of the inability of the management 
to make salesof ore. For the year, about 140,000 tons of ore has been pro- 
duced, of which about one-half has been sold at £435, in Cleveland. Of the 
remaining amount some 60,000 tons is in Cleveland, and has been offered at 
$3 35—a break of $1 per ton—without tekers, which is really less than the cost 
of production. This being the case, no other course is le{t but to restrict the 
product. The ore is a non- Bessemer well up in metallic iron, and works well 
in the furnace. In view of the fact that the mineis well equipped, is well 
developed, and in shape to produce cheaper than ever be‘ore, the present 
exigency is nota pleasant one. Men familiar with the present condition of 
the market predict that other mines of this class will be forced to close down 
during the Winter. Under the present condition of the market, itis certain 
a majority of the non-Bessemer mines can’t pay expenses. How long this con- 
dition may hold is a matter of serious conjecture—[Negaunee Iron Herald. 

MENOMINEE RANGE. 

The diamond drill work at the Monongahela is showing up an abundance 
of sand, the drill bit having penetrated 150 feet of that material. It is esti- 
mated that the depth of sand is 170 feet. The location gives no room for 
doubt but that the ledge will be iron ore.—[Diamond Drill. 

“ Curtail expenses” is the order now all along the line, which means in 
many cases, on some ranges the entire suspension of work, in others a greatly 
reduced force. The mines in this city have been worked with full force up to 
the present time, but of course, the same cond'tions prevail here as have 
affected the iron mines elsewhere, and it is not unexpected news to learn that 
the force at the Chap'n mine will be reduced, to what extent has not yet been 
decided. The reduction will be gradual, and possibly before Spring the force 
will be reduced one-half. There is but little encouragement in crowding min- 
ing work under the present prospects, and it will be the policy of the com- 
pany to go slow until the condition of the ore trade warrants a more vigorous 
prosecution of work. The AXange sees no reason at present why a fairly good 
year next season may not be expected for Bessemer ores, notwithstanding the 
present apathy of the market. The demand for manufactured iron is good, 
and there is a prospect of continued demand which, by Spring, it seems to us, 
ought to relieve the ore market sufficiently to make the demand for Bessemers 
fairly active —[ Menominee Range, Iron Mountain. 

The drift in the north slope of the second level of the Mansfield mine 
shows a length of vein over 50 feet greater than in the Jevel above. Itis 
thought that with depth the vein will be found to contain marketable ore up 
to and beyond the old Caledonia property. At that property the ore has the 
same general characteristics, but it is so intermixed with jasper bands as to 
render it unavailable. This undesirable feature shows itself slightly at the 
extreme north of the Mansfield first level, but in the second it does not appear 
as yet. In the third level it will probably not be encountered at all. Another 
thing to the good of the property is that the vein is widening with depth 
There is not a mine in the district with more flattering prospects than the 
Mansfield.—[Diamond Drill. 

Report has been received here that operations have been entirely sus- 
pended at the Iron River mine at Stambaugh, and that the pumps are being 
taken out. This means the abandonment of the mine for an indefinite period, 
and the ruination of at least oze of the shafts. The cause of this remarkable 
action on the part of the company, is said to be due to the fact that all the 
first-class ore has been taken out of the mine, and that the ore in sight is of a 
very inferior quality, for which there is no market. The suspension of min. 
ing at Stambaugh is a severe blow to that community, and much hardship will 
consequently result.—[Florence Mining News. 

VEKMILION AND MESABA RANGES. 

One of the most prominent iron land owners on the Vermilion range said 
toa Duluth Hera/d reporter: “I regard the Mesaba as a great iron range. 
The old time cry about athin blanket formation is entirely exploded by the 





as 


late wonderful developments. Ii is true that the iron formation of the Mesaba 
is not so much inclined as that of the Vermilion range, but in most places is 
nearly horizontal. I regard that, however, as an advautage to the Mesaba, 
because it enables the mines to be worked much cheaper than they could be 
in a vertical formation or vein. There is no question but that the Mesaba is 
destined to have a great future.”. Even those who have looked with doubt on 
the Mesaba rauge, and who, as owners in Vermilion properties, have been 
more or less interested in casting discredit on the Mesaba properties, are now 
willing to admit that the Mesaba is destined to be one of the greatest iron 
producing districts in America or the world. 

At the Macomber mine, two working shafts have been sunk parallel with 
the trend of the vein, about roo feet apart. These shafts are connected by a 
tunnel through solid ore at a depth from the top of the shafts of about 60 feet. 
As the main working shaft, however, is in the side of a hill, acut or run has 
been made to some distance in the hill before the shaft was sunk; conse- 
quently, from the surface to the tunnel a distance of about roo feet intervenes. 
Two crosscuts have been made, the one 35 feet and the other 25 feet long, at a 
distance of 80 feet apart, with excellent resu'ts. The vein of ore is found to 
be unbroken. The ore itself is of a very high grade, some of it averaging as 
high as 69 per cent. A portion of the ore is soft and the rest hard, so that, 
altogether, it will be much more easily worked than the ordinary hard ore. 
A stock pile of ore is being accumulated as fast as possible. It is the inten- 
tion to sink the shafts about 60 feet more, so as to enter another level 50 or 60 
feet below the first one, so that next year two levels can be worked. At least 
25,000 tons will be shipped in the year, and perhaps much more.—[Duluth 
Herald. 





The Wor!d's Fair Proclamation. 

By the President of the United States of America—A proclamation : 

Whereas satisfactory proof has been presented to me that provision has 
been made for adequate grounds ard buildings for the uses of the World’s 
Fair Columbian Exposition, and that asum not less than $10,000,000 to be used 
and expended for the purposes ef said exposition has been provided in ac- 
cordance with the conditions and requirements of section 10 of an act entitled 
“ An act to provide for celebrating the 400th anniversary of the discovery of 
America by Christopher Columbus, by holding an international exhibition of 
arts, industries, manufactures and the products of the soil, mine and sea, in 
the city of Chicago, in the State of Illinois,” approved April 25, 1890. Now, 
therefore, I, Benjamin Harrison, President of the United States, by virtue of 
the authority vested in me by said act, do hereby declare and proclaim that 
such international exhibition will be opened on the first day of May, in the 
year 1893, in the city of Chicago, in the State of Illinois, and will not be closed 
be ‘ore the last Thursday in October of the same year. And inthe name of the 
Government, and of the people of the United States, I do hereby invite all the 
nations of the earth to take part in the commemoration of an event that is 
pre-eminent in human history, and of lasting interest to mankind, by appoint- 
ing representatives thereto, and sending such exhibits to the World’s Colum- 
bian Exposition, as will most fitly and fully illustrate their resources, their 
industries and their progress in civilization. 

In testimony whereof I have hereto set my hand and caused the seal of the 
United States to be affixed. 

Done at the city of Washington, this 24th day of December, 1890, and of 
the independence of the United States the one hundredth and fifteenth. By 
the President, BENJAMIN HARRISON, 

JaMEs G. BLAINE, Secretary of State. 





Coming Steel Armor Tests. 

A test of steel armor plates is soon to take place at the Sandy Hook 
Proving Ground, under the supervision of the War Department. The plates 
alone are not to be tested, but they are to be used in test trials of projectiles. 
The War Department has recently edvertised for proposals to furnish the 
plates, which must be of open-hearth steel, forged, oil tempered and annealed. 
The plates are to be of different thicknesses, from nine to 11 inches, and of 
uniform manufacture. The tests will be made by firing steel shot of the best 
quality against the plate, so that the center of the shot hole will not be nearer 
than about two calibers of the gun to any edge. An 8inch gun will be fired 
in the ballistic test against the 9 inch plate, with a striking velocity of 1,200 feet 
a second, corresponding to an energy of 3,coo fcot-tons. In the test of the 11/- 
inch plate, a 10 inch gun will be used, the striking velocity to be 1,120 feet a 
second, corresponding to an energy of about 5,000 foot-'ons. The whole of the 
projectile must not get through the plate, nor must the p‘ate break up during 
the impact so as to detach a piece or expose the backing. 





The Canadian Duty on Tubing. 

All lap-welded iron tubing entered under item 414 of the Canadian tariff 
will be sut ject to the following regulations :—The importer on making entry 
at Customs must subscribe to a special affidavit, to be written on the face of 
such entry, to the effect that the said tubing is lap-welded and is of the dia- 
meter of —— inches actual inside measurement, and that it is for use exclu- 
sively in artesian wells, petroleum pipe lines or petroleum refineries, as the 
case may be, and tbat it will not with his consent be sold to be used, nor will 
it, with his consent, be used for any other purpose whatsoever. Recent’y 
Messrs. McMaster and Hadson, of the Montreal Rolling Mills, had an inter- 
view, at Ottawa, with Hon. Mr. Bowellin reference to the duty on wrought 
iron pipe. They pointed out that this material is being imported at an under- 
valuation and urged that a specific duty should be imposed upon it instead of 
au ad valorem duty. They also made representation to the Minister on the 
subject of duty on tacks. 





It is more than probable than an international congress of engineers will 
be held during the Columbian Exposition in Chicago. 




















Temp Iron Trane Revrew. 


Se ye” oS ee] 








THE FOOTE INTERMEDIATE SPEED REGULATOR. 





This apparatus is designed for use on line and counter-shafting, to equal- 
ize the power delivered by the engines, water wheels, and electric motors ; insur- 
ing, it is claimed, an absolutely unvarying speed to electric generators, or 
other purposes where a very steady and uniform revolution of shafting or 
machinery isdesired The manufacturers especially recommend the device in 
electric railway works, where the variations of load are so great, causing the 
engines to run either above or below their nominal rated speed as the load 
may be greater or less, as the case may be. One application of this device, 
which is of special interest, is its use in connection with water wheels. It is a 
well-known fact that there is not a satisfactory governor for water wheels in 
existence ; and, with changing loads and different loads of water, it is impos- 
sible to obtain the required uniformity and regularity of speed demanded in 
dynamos and electric generators. Water power promises to become an im- 
portant factor in electric railway works, because of the possibilities of trans- 
mission which makes available power, which is in some cases to be obtained 
at a very small expense. 

The description of the regulator as shown in the sectional view is as fol- 
lows: The main features area friction coupling between the driving pulley 








that city, recently, to demonstrate the Anderson process of purifying water. 
The principle of this process is the showering of small pieces of scrap iron, 
such as punchings of plates, through a stream of water. This is accomplished 
by means of a cylinder rotating horizontally on hollow trunnions fixed at its 
two extremities. The impure water enters by one trunnion and passes through 
thé cylinder at a regular speed, and is discharged by the opposite trunnion. 
During the flow of water through the apparatus, scrap iron is scooped up by 
shelves attached to the cylinder, and caused to fall through the stream of 
water. By this means, the iron is kept constantly polished and in the most 
active coadition for purifying the water. The inventor of the process is 
William Anderson. an eminent English civil engineer. The chemical effects 
of the agitation of the iron in the water is to create an oxide of iron, which, 
on leaving the cylinder, is precipitated in the form of rust. 

In the process of its formation, the rust coagulates the clay or other sus- 
pended matter in the water and forms with it a flocculent precipitate. This 
precipitate is eventually strained out of the water by a bed of sand, leaving 
the water brilliantly clear and free from both suspended and organic matter. 
The process has been in use for several years in Europe for the purification of 
city supplies, being readily applicable to large volumes of water. The revolv- 
ing purifier, as it is called, is owned by an English syndicate, which proposes 
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FOOTE INTERMEDIATE SPEED REGULATOR. 


and the shaft to be driven, and a governor which regulates the amount of | to demonstrate the possibility of purifying the whole water supply of Cincin- 


pressure on the friction surface. As shown, the apparatys is in the form of a 
countershaft, D is the driving pulley, andis keyed on a projecting sleeve to 
which is attached the bands bearing on the friction wheel, and forming one 
portion ofthe machine. When the friction surfaces are not in contact, it is 
free to revolve independent of the shaft S S. 

The brake shoes B, which are made of leather backed by wood and sheet 
steel, are brought in contact with the friction wheel by the spring M, which acts 
through the levers L and L, which have their fulcrums on the carrier C, which 
is fast to the shaftSS. The arms of the governor GG at their fulcrums 


ing the pressure brought to bear on the brake shoes through the medium of 
the levers L, and L. 

The tension of the spring M and weights on the arms of the governor are 
determined and adjusted according to the speed and powers required. It is 
understood that the speed of the driven Dis somewhat in excess of the speed 
required for the shaft S S. The arms and weights of the governor when in 
revolution fly outward, owing to the centrifugal force and compress the spring 
M to such extent as will allow of the proper amount of friction to give the 


desiredspeed. Chandler & Wittlefield, Room 4o, Marine Building, Chicago, 


are the general Western agents. 





A New Use tor Scrap Iron. 


made an experiment at the office of the superintendent of the water works in 


| I, with a total weekly capacity of 181 453 tons. 


| 





have an extension at right angle, which presses against the spring M, diminish- | bered 190, with a total weekly capacity of 65.441 tons. 


| were out of blast. 


nati. The experiment was a great success, but through the inadequacy of the 
small machine used, the full benefit of the process could hardly be determined. 
at this time and in an absolutely definite manner. 





Condition ot Blast Furnaces. 

The monthly blast furnace report, as published in the last number of the 
American Manufacturer, shows a total of 345 furnaces in blast on December 
Furnaces out of blast num- 
Of this total, 169 fur- 
naces in blast, having a total weekly capacity of 123 886 tons, were bituminous 
furnaces, and 71 bituminous furnaces, with a weekly capacity of 38,694 tons 
Compared with November 1, there was a total of three 
more furnaces in blast on December 1, with a total increase in weekly 
capacity of 1,000 tons. The number of bituminous furnaces in blast on 
December 1 was the same as a month previous, but the total weekly capacity 
was decreased 73 tons. 





Investing in Cuba 
It is rumored that an American syndicate is negotiating for the purchase 


| of several manganese mines recently discovered near Bayamo, and that, in 


| case the syndicate secures control of them, it will construct a narrow gauge 
| railway to Manzanillo, whence the ores will be shipped to the United States. 
Mr. Easton Devonshire, an-English civil engineer, now in Cincinnati, O, | 


During the month of October, there were exported to the United States from. 
St. Jago de Cuba 25,150 tons of iron and 3,150 tons of manganese ores, 
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THE INDISPENSABLE LATHE DOG. 





There has always been more or less annoyance, inconvenience and loss 
of time in machine shops from the fact that the old style of lathe dog must be 
adjusted to the work before centering it in the lathe. 

The Indispensable lathe dog overcomes these objections. It can be 
used equally as well between collars as upon plain or straight work, where it 
would be necessary in using the ordinary dog to select one much too large for 
the shaft or mandrel, and then be compelled to pack up to fill the space, as is 
now so often the case. It can also be used for locking work on the mandrel 
n case of its slipping. Our great claim is that one set of three Indispensable 





dogs will do the work that it usually requires from ten to twelve of the old 
style of dogs to do, and at about one-half the cost. No well-regulated 
machine shop can afford to be without one or more sets of Indispensable lathe 
dogs, and after atrial they will be found, as their name indicates, “ Indis- 
pensable.” They are made of steel castings and fitted with steel set-screws. 

The way these dogs have taken with machinists who have seen them and 
the number of orders received have exceeded the manufacturers’ expectations. 
They are manufactured by the Indispensable Lathe Dog Co., of Philadelphia, 
and are controlled and introduced by Palmer, Cunningham & Co., Limited, 
607 Market street, Philadelphia, Pa. 





CAST IRON COLUMNS VS WROUGHT STEEL COLUMNS. 





In searching for information as to the relative advantages of cast iron 
columns over those made of steel, we have had communicated to us the six 
lucid and forcible reasons which follow, showing why cast iron is to be pre- 
ferred: 1. Economy. Cast columns are much less expensive than steel col 
umns required to carry the same load. 2. Speed of delivery. Cast columns 
can be entirely supplied by Chicago foundries, saving time required for trans- 
portation of steel columns from place of manufacture. 
required for manufacture of cast iron columus than for the riveted steel work. 
3. Adaptability. A cast iron column can be made of anyshape desired. Con- 
nections can be arranged for attaching other parts of the construction much 
more readily and satisfactorily than can be done in the use of steel columns 
4. Valueas scrap. In case buildings erected are to be reconstructed or 
demolished, the cast iron as scrap has a much higher than the steel. 5. Cor- 
rosion is much less rapid, and much less destructive to cast iron than to steel. 
Cast iron may be exposed for years and show very little loss from rust. Steel 
after an exposure of a few months will deteriorate very rapidly, the whole sur- 
face of the metal peeling off repeatedly in scales, while anything is left. 6 
Castiron columns have been well tested by use during a very long period. 
Steel columns are stillan experiment. What time will do with large structures 
supported by riveted work and liable to rapid corrosion remains to be seen. 

To the strong and impressive reasons, above specified, we are able to add 
the personal knowledge of some experts that, in several of the lofty buildings 
in this city, cast columns were furnished at 35 per cent. to 51 per cent. less 
than estimated for steel columns—a verdict of experience which speaks with 
a very loud emphasis on the question of relative cost. The same authorities 
tell us that they have often found the sustaining capacity of cast columns as 
much as 100 per cent. greater than that of steel columns for same load and 
use. Positive facts like these are ramparts of certainty, alien to all the pro- 
cesses of theoretic assumption, and they greatly strengthen the position occu. 
pied by the edvocates of cast iron columns. It should be distinctly and fully 
understood, however, that the decided superiority claimed for cast iron col- 
umns over the customary riveted work of steel has no reference whatever to 
tensile property, or power to resist the strain of drawing apart, but relates to 
power to resist the crushing strain of superincumbent weight, a column’s 
capacity to hold up against pressure without giving way being its supreme 
standard of excellence. So far as our inquiries have extended, we have not 
found any record or any recollection of cast iron columns breaking by pressure 
from over-weight. The absence of auch an event from a wide range of expe- 
rience posseses a significance which requires no comment. Among the other 
advantages claimed for cast iron is greater safety in case of fire, as the liability 
of the riveted steel article in to warp, curve and yield under the influence of 
severe heat is a defect in any upright support loaded with a heavy mass. 

I uregard to comparative tendency to corrosion, there is really no dispute, 





Much less time is }- 





as even Carnegie, Phipps & Co., in an article in their own book on structural 
steel, state that the liability of rust or oxidization is greater in steel than in 
cast iron. 

One competent authority expresses the opinion that the popularity of 
steel columns will not stay, if the makers of cast iron will take pains to demon- 
strate the merits of cast iron columns. He thinks that when foundrymen can 
say to owners: “‘ We have testing machines, and have put 100, or 200, or 300 
tons on this column, and examined it for defects with the load on it; and it is 
sound and safe for 50, or 100, or 200 tons,” as the case may be, they will regain 
the trade they are now losing, as the price of cast iron is materially less than 
the price of wrought iron or of steel. He says further that “the great and 
effective arguments in riveted wrought columns are that rolling produces 
sound, uniform material which can be inspected easily, while cast iron is liable 
to hidden defects which the average architect cannot discover, and conse- 
quently never feels safe about.” This authority tells us, finally, that “if cast 
iron is good enough, and can be produced sound enough, for locomotive 
cylinders, it certainly will regain its lost ground for building purposes, when 
the makers wake up.”—([Industrial World, Chicago. 





GRAPHICAL RECORD OF EFFICIENCY OF A STEAM PLANT, 





An interesting paper on ‘A Graphical Method of Showing the Relative 
Efficiency of a Steam Plant,” by H. F. J. Porter, M. E, is printed in the Schooj 
of Mines Quarterly for November. It gives the result of daily records of the 
steam plant of records of Columbia College for the past five years, During the 
Summer of 1884 and the following Winter the steam piping of the boiler house 
was rearranged on a manifold system, so that the boilers could be used inde- 
pendently or together, by any desired combination on any or all of the build- 
ings, and the steam piping of the buildings was arranged so that the whole 
plant would work as a unit, and not as a collection of units as before. The 
exhaust steam from all the engines, pumps, etc., was turned into the heating 
mains, and after performing its work of heating, all the steam was returned 
in the condition of condensed water to the boilers. The result of the rear- 
rangement of the plant was the reduction in the coal bill of over 50 per cent. 

In the year from November, 1884, to October, 1885, inclusive, 1,563 tons of 
Lehigh lump coal was used, costing $4.60 per ton, or a total of $7,192 In the 
following year, after making the alterations, only 1,093 tons was used, nearly 
all being Lackawanna peacoal, the average cost per ton being $2 84, and the 
total cost $3,104. The principal use of the steam was for heating purposes, 
only a small amount being required for power. An hourly record of the tem- 


perature of the outside atmosphere was kept in the boiler house, and a daily 
record of the quantity of coal used. By plotting these records on a diagram 
the relation of coal consumption to temperature could be clearly seen, and by 
a comparison of these diagrams, the relative efficiency of the operation of the 
steam plant at different times was determined. The following table gives the 
monthly totals of the year 1885-86: 


























Gross tons 

Mean tem- of coal Rate per Total 

Months. perature. used. day. cost. 
108 57 $11.60 $347.56 
185.70 16 77 5:9.99 
235 71 21.28 659 90 
7. = 57 19 85 55 00 
‘ co 14.00 09 
PRIIUED sicsnsc counsehcneccovecesaccseptesevpesoubesonsnene pea ee co 746 oa 00 
MAY.....ccccccee cocccrerrscccccce secceecessocceceesosses .18° 38.57 3-48 108 co 
JUNE ....cceeseesseceoreerencoerenseseesees 68 05° 2 28 £6 25.93 
BNI 2- anes cen tactic seananceeans 74 83 «$7 77 24.00 
WURBGR nsaceerinhaniine scseemetcasreccsmnscnsvettses 70.1y° 8.57 77 23-99 
Sep rem her.............ccccccec soseeecocccccsersocceses 65 25° 10.00 93 29.co 
TIRE «. scaunanodesudadccdbooastuessancnekatonensade 54 90° 54.29 4-90 152.01 
WG sn nss ce cnnocccicecetendssnecnseneenctbeibensees 51.56 1,092.83 8.50 $3,103 86 


The following is a recapitulation for the series of years during which the 
records were kept: 





Mean tem- 
perature, Relative 
not ine ud- efficiency 
ing June, Coal, gross obtained 
July, Aug. tons per Cost per Rate per Cost per from the 
end Sept. year. ton. day. year. diagrams. 
39.99° 1,553.54 $4.60 $:9.70 $7,192.41 1.1056 
42.55” 1,092.53 284 5.50 3,103 86 1 2250 
4°.42 1,132.13 3-7 11.66 4,255 96 1.3500 
as 33.77° 1,264.05 413 14.30 5,226 05 1.2870 
sestserensersceeeeenes 43-49 1,065.55 3- 11.35 4 140.77 1.1840 
1889-90. wwe 44.90" 1,123 35 31 9-76 3,49!.39 I 2000 


The figures for efficiency are obtained from the ratio between the areas 
circumscribed by the curves representing coal and temperature. The coal 
curve, when indicating the greatest efficiency, should be parallel with the 
temperature curve, and as far below it as possible. In the year 1889-90 buck- 
wheat coal was used instead of pea, which accounts for the reduction in cost. 





Cheaper Aluminum, 

Mr. Eugene H. Cowles, President of the Cowles Electric Smelting & 
Aluminum Co., of Lockport, has stated to a reporter of the Sun that their new 
process of electric reduction of pure aluminum directly from the ore has 
reached such a stage as to enable them to produce metal, 98 percent. pure, at a 
cost of $1.25 per pound. It is proposed to utilize the entire Lockport plant for 
the production of aluminum by the new process, and the capacity of the works 
is estimated at from % to %{ ton per day. The production of aluminum in 
alloys of iron and copper will be abandoned at these works. 





$7 a Ton Pig Iron. 

The Manufacturers’ Record has in its posession a report made by one of 
the leading members of the British Iron and Steel Institute, an expert of the 
highest standing, on an iron property in the South, which he says, is more 
valuable than the Cornwall property of Pennsylvania or any of the Lake 
Superior ore properties. This report says that the ore can be mined for 30 
cents a ton, and that pig iron can be made at that point for $7 a ton. 
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27, 29 & 31 MincENT STREET, CLEMELAND, OHIO. 





ID YOU EVER 


make a study of Artistic Printing ? If not, 














call on us in our new, light and commodious 
quarters, and inspect our work. A half hour’s 
examination of our samples will convince you 


that we are fulfilling our purpose of doing the 


FINEST “ORK IN THE yest" 






? in all our branches of Printing, Book-making, Blank 


Book Manufacturing, Book-binding, Engraving, Em- 











bossing, Electrotyping, etc., and on an extensive scale. 











Our purpose is to employ artists in every department, 
and we will not be content with doing work just as 
everybody else does it. We seek for new, original and 
striking effects, and our patrons say that we succeed in 
pleasing them better than any other establishment in 
Cleveland. This gives us encouragement. 

Very respectfully, 


Tue Creveranp Pre. a Pus.Co, 
oo" CELBMBLEND, OHIO. 
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== _ BEST RECORD IN CANADA 
my AND THE BLIZZARD NORTHWEST. 


88 Lake St., Chicago, Ills 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATER “a..=. 
HEATER 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 





COMBINATION. 
Gas Machine 


Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4% cent per hour per burner, 





396 Wight St., Detroit, Mich. 





INDUSTRIAL SUMMARY. 


New Enterprises :-— 

Paulus & Williamson Architectural Iron Co. has been incorporated at St. 
Louis; capital stock, $10,000. 

The St. Joseph Bridge & Boiler Works have been incorporated at St. 
Joseph, Mo., with a capital stock of $42,000. 

It is reported that Haselton, Pa, is to have a nail factory of $120,000 
capital stock. It is to be established on the co operative principle 

M. T. Holland, of St. Louis, Mo., will, it is reported, establish in Middles- 
borough, Ky., works for the manufacture of steam and water registers. 

M. B. Reber, J.C. Neal and others have incorporated, at Charleston, W. Va., 
the New York & Ohio Co., for the purpose of manufacturing machinery, 
electrical supplies, etc. 

A. H. Pierce Manufacturing Co., at Chicago, with a capital stock of $50,000, 
will do a general manufacturing business. The incorporators are Arthur H. 
Pierce, H. A. Uhl and H. A. Ritter Parrotte. 

The Buda Iron Works, of Buda, Ill., capital $24,000, for the manufacture 
of railway supplies and architectural iron work, has been incorporated by M. 
J. Knipple, A. J. Fisher, L. J. Akin and S. Toomey. 

The authorities of the town of Port Arthur, Ont., propose to bonus the 
first 50-ton iron blast furnace that may be erected there to the extent of 
$25,000, and to the first ore dock $15,000.—[The Canadian Manufacturer. 

The International Aluminum Co., at Chicago, capital stock $10,000,000, for 
the manufacture and use of aluminum, incorporators Franklin Babcock, Wm. 
A. Pfaff and Charles H. Wood, has been entered for incorporation at Spring- 
field. 7 

Stever-Godfrey Co. is a new incorporation at Chicago, with a capital stock 
of $1,000,000, to manufacture lubricators. The incorporators are James J. 
Stever, Everett D. Godfrey, Philetus Smith, Alvin M. Bentley, Stearns F. Smith, 
Arthur E. Stover. 

The Superior Manufacturing Co., of Springfield, O., and Chamberlain & 
Riders, of Hudson, Mich., are reported as investigating with a view of locating 
their agricultural implement factories in Glasgow, Va. If these companies 
decide to locate in Glasgow, they will consolidate and operate under one 
management. 

The American Railway Co. is the title of a corporation recently formed in 
Denver, Col., for the manufacture, sale and control of the patent of an im- 
proved sanitary stock car which promises to revolutionize the live-stock ship- 
ping interests of this and other countries. The incorporators of the company 
are Messrs. Vidler and Pierce, of Denver, who own all the patents involved, 
and John C. Avery, J. H. Crandall, B. Plumb and George B. Pullman.—[The 
Railway Register. 

Among the manufacturing companies recently incorporated in Michigan 
are the Sullivan Plumbing & Heating Co., at Bay City; capital stock, $5,000; 
and the Lake Shore Iron Works, at Marquette; capital stock, $100,000, The 
latter concern will occupy the large factory at Marquette, vacated by the Iron 
Bay Co. at the time of its removal to Duluth. The direetors are John M. 
Longyear, Peter White, Charles Y. Osburn and Alfred Kidder, of Marquette, 
and Charles D. Sheldon, of Houghton. 

The Toledo Machine Tool Works, Toledo, O, formerly owned and oper- 
ated by G. H. Danielson, has been changed into an incorporated company, 
with $30,000 capital stock, under the style of the Toledo Machine & Tool Co. 
Mr. Danielson will continue with the new company as manager of the busi- 
ness, which, as heretofore, will be the manufacture of presses, dies, special 
machinery and all kinds of sheet metal tools. The names of the incorpor- 
ators of the company are: G. H. Danielson, E. A. Phillips, E. P. Brecken- 
ridge, E. A. Edwards and J. D. Riggs. 





Enlargemenis, Additions, Removals, etc :— 

The Eureka Cast Steel Co, of Chester, Pa., is adding to its plant an open- 
hearth furnace of the Siemens-Martin type of eight tons capacity. The work is 
to be completed early in 1891. 

The Bellaire Stamping Co., Bellaire, O., has commenced the erection of a 
new three-story iron building on the site of the old frame structure. The new 
concern will have nearly double the capacity of the old. 

The capital stock of the Barnum Wire & Iron Works Co., of Ontario, has 


‘the pattern and machine shops. 





heen increased from $45,000 to $100,000. It is understood that the works are 
to be removed from Windsor, Oat., to West Toronto Junction.—[The Canadian 
Manufacturer. 

Furnaces and Works Starting Up :— 

The Benwood Iron Co., Wheeling, W. Va., started up its nail factory last 
week. On the week previous it shipped 40co kegs of nails by river to the 
South. 

The Continental Tube Works, of Pittsburgh, Pa., started up last Monday, 
The mill was compelled to shut down some days ago by reason ofthe fire in 


The Tonawanda Iron & Steel Co., Tonawanda, N. Y., will blow in its 
Niagara furnace between Christmas and New Year. The furnace has been 
rebuilt, and is now 17x75 feet, with a number of improvements in equipment. 

The Landon Iron Co. lighted the fires in its Chapinville furnace, on the rst 
inst. The blast was turned on next day, and on the day following a good cast 
of No. 3 iron was made. Everything started off successfully, and the company 
expects to turn out about 100 tons per week, mostly of Nos. 3 and 4 car wheel 
iron. The iron is sharp, open grained and very strong, giving a high drill. 





General Industrial Notes:— 

The Lambert Bros. foundry at Ironton, O., has just made the largest cast- 
ing ever made in that section. It was a 10,000-pound roll for the A‘tna Iron 
& Steel Works, at Bridgeport, O. 

The output of the Aitna Iron & Steel Co.’s plant at Bridgeport, O., for 
November was over 5,000 tons of finished sheet iron and steel, the largest for 
one month in the history of the mill. The A°tna contemplates some exten- 
sive improvements. 

The American Iron & Steel Works, of Jones & Laughlins, Limited, at 
Pittsburgh, Pa., are being operated in every department with natural gas. 
Two new wells recently sunk on gas territory owned by the firm are expected 
to furnish sufficient gas to operate the plant for a long time to come. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until two o’clock Pp. M, on the 
15th day of January, 1891, for all the labor and material required for the plumb- 
ing, gas-piping, etc., for the United States Court House, Post Office, etc., build- 
ing at Denver, Col. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until two o’clock p. M. on the 8th 
day of January, 1891, for all the labor and materials required to put in place 
complete the iron vault doors for the United States Court House, Post Office, 
etc., building at Charlotte, N.C. 

In those parts of our country where the picket and wire fence was first 
introduced it has become the general favorite and very little other fence, and 
in many places no other fence, is being built. When properly built it will 
stand up firm and straight as long as the posts will stand and new posts can 
be inserted as the old ones become decayed. The best quality of No. 12 gal- 
vanized annealed steel wire is estimated to have a tensile strength of 800 to 
1,000 lbs. to each single wire, so that when three cables of wire are used, one 
at the top, one at the bottom, and one in the middle of the pickets, it can be 
made at an expense of about nine cents per rod for the wire. It makes a fence 
strong enough to resist the strongest animals and hardest windsand also to 
turn the smallest, and no danger whatever of any kind of injury to stock. 
Among the best machines for making this fence is the Garrett, manufactured 
by § S. H. Garrett, Mansfield, O. 


























THE LEFFEL WATER WHEEL & ENGINE CC 
FR ise Saas ENGINE 














AND 


CVA RETURN-FLUE BOILERS. 


y 8,12, 16, and 20 Horse Power. 
i. WF 





High in Grade. Low in Price. Strictly fi 
class. In design and construction *UPERIO 
’ at an to all others. Write for ENGINE PAMPHLET, 
Mag Address us in full as follows: 


"THE LEFFEL WATER WHEEL & ENGINE G 


SPRINGFIELD, OHIO, U.S. A. 
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Address: 


THE HAZELTON TRIPOD BO 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


Giliewvelianad Rereren ces: 


J. W. BRITTON, Esq., 

WOODS, JENKS & CO., 

W. S. TYLER WIRE WORKS CoO., 
CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


ILER 











170 TWENTY-SECOND ST., CHICAGO, ILL 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


Sy <3 7s % CIRCULAR, GANG, DRAG, MULAY & BAND 
a SAW5A7 SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


EY EMO IT 
Oe 


It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 







Mention this paper. 





Capitals, 
Rosettes, 
Leaves, 


RRR Center Pieces, 


oer agian 


Galvanized Iron Cornices and Building Fronts. 


Send for advance sheets of new catalogue. Estimates furnished promptly on 
applicaticn. Write to 


W. HM. MULLINS, satem, ono. 


J.T. WAGNER, Sales Agent, 1:8 Chambers St., New York. 


YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE of your BOILER 
FLUES that will remove the SCALE and SEDI- 
MENT, and keep them clean without injury to the 
iron. They are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. Send out- 
side diameter of flues. 


GENTS:—I have used vour Bauer’s External 8oiler 
Flue Scrapers, and find them very usetulin keeping 
the lower tubes clean, and I would not be without 
them. Yours very respectfully, 

ALSE McLEAN, 
Engineer Chamber of Commerce, 
Minneapolis, Minn. 


Send for circular of both the Scraper and of our 
Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canai St., CHICACO, ILL. 


The Ullmann & Philpott M’f’g Co., 


MANUFACTURERS OF 
PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 
PURE WHITE AND COLORED LEADS, Etc. 
80-01-93 Merwin St... CLEVELAND, O. 









Patented May 6, 1890 
No. 427,456. 





AARRIN 
3); : 


OFFICE AND WORKS 
224 & 226 NORTH UNION St CHICAGO, 1! LL.U.SA. 
PERFORATED BRASS. PERFORATED TIN. 


284 Pearl St., cor. Beekman, 
NEW . 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal goods, leather, paper,etc. In- 
= ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, o. 





Mention this paper. 





Magnetic Concentration of Iron Ore 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. ALDRICH COURT, 45 BROADWAY, NEW YorE 
AKRON CHEMICAL CO., 


Imperial Car and PAINTS Black Asphaltum 
Bridge Paints. : 


Paints. All grades. 














150 State Street, AKRON, O. 
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IMPORTANT 


Northern Iron cre. 


YOU ARE INVITED TO 


COME SOUTH. 


Bring your Works, your Experi- 
ence and Energy. Bring your 
Family and Friends. Bring 
Capital. 


The advantages are great, and 
those who have the courage to make 
a new departure and the sagacity to 
see the opportunity, will move first 
and secure a new and ever increasing 
market for all kinds of iron products. 

The Southern People will hence- 
forward promote and put their 
orders with Southern manufacturers. 
There is no sentiment about this, it 
is purely business. 

They save freights, get cheaper 
goods and build up home enterprises. 
They are bent upon this purpose, 
and the end of the day is fast 
approaching when it will pay to ship 
raw materials from South to North 
to be manufactured and sent back. 

The following Industries are 
badly wanted South and will pay, if 


well located and conducted by ex- 


perienced people. 

Structural and Architectural Iron 
Works—there is only one of any 
importance South. Pipe Works, 
both wrought and cast iron pipe, 
Car Works, Stove Works, Rolling 
Mill for plate and bar; all kinds of 
Railroad Supply and Angle Iron.— 
In fact, all kinds of iron works, 
patent articles and specialties. 

To any of the above, the 


CHARLESTOWN MINING, 


Manufacturing & Improvement 
COMPANY, 


OF CHARLESTOWN, W, VA., 


Will donate a location with ample 
ground, andif needed, will contrib- 
ute Cash Capital to the right parties. 

Charleston is located at the foot 
of the famous Shenandoah Valley, 
where the S. V. R. R., now owned 
and operated by the Norfolk & 
Western R. R., crosses the Balti- 
more & Ohio R. R. The former 
road penetrates the heart of the 
South and connects with the Penn- 
sylvania system North. 

Itis in thecenter of the great iron 
and coal supply of Virginia, Ala- 
bama and Pennsylvania. Here are 
cheap iron, cheap fuel, cheap living, 
cheap labor, churches, schools, 
water works, gas, etc. No strikes, 
no malaria, no political nor social 
ostracism. 

It is central as to the trade of the 
United States and near the sea- 
board cities. 


B. C. WASHINGTON, 


General Manager. 
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Akron Planing Mill Exhauster 


is Keffctual, Strong and Light Running. 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


The Akron Disc Wheel 


will expell more air and smoke for power 
expended than any other constructed. 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co., 


AKRON, - ~ OHIO. 





A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


—OF— 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 


=. te. JTOISS & COCO., 

















Hoisting Engines 








OF ALL SIZES. 
ENCINEERS «> CONTRACTORS, 
223-225 River St., CLEVELAND, O. JOHN B BYERS, 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST mera | 


if Weer, \ GALVANIZED IRON 


For Prompt Shipment. 


RAVENNA, 0 














| Qa a A= E 
10 SIZES FROM $7 Te $75 


\ - ‘Dy _ very sheet guarantecd. a) REE US. er pace 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer 





GEO. P BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 


VICTOR COLLIAU, 


Sele Manufacturer 
OP THE 


p= Improved Patent 
HOT BLAST 


Colliau Cupola 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn, 








YH CLONUEOEORGEUNOUECSISCRNORUEOROORERAY 
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Builders of ochinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Buit Drilling Machin 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Geugh, Props., 
Manufacturers of 
Files ¥ Rasps, @ 


Equal to the Best English 
File. 





Adjustable Drilling & Countersinking Machine 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


Orrick & Works, 


48 COLUMBUS ST.,, 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks Twist 
Drills, Dogs, Calipers 
etc. Lat! es on trial 
Lathes on payment. 
gend for catalogue of Oeties for peieate or 
Artisans. Address SHEPARD, Agt., 

124 East Sxl &t., Cincinnati, oO. 


3 T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 








Cap Lathe, $1 35. 








The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit. Mich, 








THE INDISPENSABLE LATHE DOG, 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 

They are made of steel castings and fitted with steel 
set-screws. If your Tool Supply Dealer has not these 
in stock, send your order direct to us and it will re- 
ceive prompt attention. 

No.1 takes from \ to1% inches, price, each.....$1 50 

ase rs 2 = 24% - any 2 90 


ne 03% -- = 3 50 
Price, per set of thres e, to take a Y to 3% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA, PA, 
i: J. 6. POSSONS, Supt 


W. F. SWIFT 
Supt. mm J. POSSONA, Asst. Supt. 
8. M. HAMILL, Jr., Assistan 


THE BRUSH ELECTRIC €O,, 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, E'rc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn 
ing “Son Reliability. The Best is always the Cheapest. 
Brush Arc Lamps now in use.  Self- 


Regulating Incandescent Apparatus. 


GET OUB AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE 


THE BRUSH ELECTRIC CoO.. 


CLEVELAND, OHIO, U. 8. A. 








G. W. STOCKLY, President. 
J. POTTER, Treasurer. 





@@ agencies Everywhere. 


IRON CLAD PAINT CO. iron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 





And get th nuine article 
CLEVELAND, OHIO. and save liab ity of suit for 
using an article made in viola- 


tion of the patents leowedl to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

*” Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


f)The Long & Allstatter Co, “oxic.” |} 


Double, Single, 
Angle-Bar, eg. 
Horizontal, Twin, 

Boiler, Spacing, 

Gate, Multiple, 

Belt and 


mum 4 cay Steam Driven 
om , PUNCHES 
> AND SHEARS. 
—Over 300 Sizes— -= 


SEND FOR 
NEW CATALOGUE, 
















HEAVY SINGLE MACHINE. 


HEAVY DOUBLE MACHINE. 





CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


=——With or without axles, Street Railroad 
Woeels and Track Supplies. 


Office 14 Winter St. 


LEVELAND, o.t BOWLER & CO. 










INTRICATE 
WORK 
A SPECIALTY 


‘oun TARE 


STEEL BOTTLE 
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BUCKETS,| 


TROUGH 


ad 


STEEL CATTLE 
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10,000 H. FP. IN USE. | 
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- aul 
A machinery, 24 So. Water § 
land, O. 


Shipman Automatle 
Steam Engine ; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supety. Sta- 
tionary and marine. 
I, 2, 4, 6and 8 horse- 
power to 8, 12, 
16 horse- 

=" eameuenl. 
© engineer. Send 
e. Mention Jron Trade Review. 
SLEY, manufacturers’ curgiios, 





oN" BEST PULLEY 
\ ON EARTH. 


eS Jacents Wa WANTED 


one. PULLEY & PPR co CO. 
YVA RREN.OHIO 











\ DRAG SAWS, 








& _BORSE POWERS. py 
Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, “ $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, @ 








UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE: 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


~ ue PRICES$450.°°& UPWARD 
ad UNIVERSAL RADIAL DRILL Co 


CINCINNATI. O 
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MACHINERY SUPPLY MARKET. Jack porews, ¥ lowe. PR market Nos. © to 18...........06 esos 
Santelli {Ulinois Bolt Co. List...........cscccecereessecerere is ve | Bolid Box dis 60 | Tinned ee Wire 
Anvils. Nuts and Washers. Parker's. dis 20@25 | Annealed Fence. Nos. 8and 0. 
ri BDo@re | Sise vad bolt inches - Prentiss. dis 20 yn Grape, i —— s scessnseeesld® 75 
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Boston Belting Co’s oat. Standard Pe Penny’ Nails, ® —— card rate Brass and enneisasicig i pt Donohue’s Engineers dis so&te 
> diag {ft 2. ssseveees — -3° | Bright and annealed, wa . dis one Lamson & Sessions Engineers s 6e 
“ “ Less than car lots$2.40 - = dis qo § | Billings & Spencer’s Drop Forged r s Te 
Hoyt’s Short Lap 4s Ollers. o& 5 | William's “ . 
Cleveland Rubber Go. extra standard dis 6o&r0 Zinc ¢ and Tin dis 60 Gopeeres fabs marker f st dis y-% Alligator seveenesesld@ 4@ 
Shults Raw wide Leather Belting, single, CE CIE crntaciivscevensequennantotn Soubel dis 50 wanized Nos.0to 18 “  “...sceseee 
cueantiestitisencetengibaetenddsanpeayenecovernnandoacasseeenseed dis 40 Malleable (Hammer's), No. 1, $3.60; Ne. 2, $4.00; 
shiuiis aw Hide Leather Belting, double, mo. 3, $4.40 B dis ro@roa&10 ne 
an ER ccscccctennsesseesonsvossesnpand acki cone. G C 
Sead ek toes dis 0% | peston vette ne u.| Webster, Camp & Lane Machine Co. 
Alexander Bro [ ouse tanned... 4S | american Packing Hemp o-ceee Dro@11 
Blowers and Exhausters. Russia Packing aE ee MANUFACTURERS OP 
| Srectovents. psbineeienia ene ensusecscoes weno dis 20 ae Packing - ecescsccseeen DIZG@I4 a : 
ton Blower 
Buffalo dis 55 | Morrison's |“ ¥ ss Mining Machinery, 
uare Flax “ 
7. RARE MO S--....----soacscemeogeeccoeeseoes # ins - 
B Bo4O10% | Excelsior Rubber. th Bg a ees Improved Band Friction 
Picks. “Os \a Hoisting Machinery, Geared 
WHILE. ......cccccccrscccrsrescupsnereseececeres eveves —,. 
— dis Railroads, to 6 Ds $12 dis 60 £ 7jj/ ov Direct Acting, for round or 
White Crayon.. @ gross 12@12 > nd to 7 Ds. 13 dis 60 WY / Gat ro 
| pe. 
CREE OS SE LE ae Ais Pulleys. : 
Ohucks. Tros on Pulleys, WEN Eath cinssierrmceneesd dis 45 | Wire is Haulage 
man Ind dent. i $55 Md nery, 
ers .g Jon Intone ie ii Ais Split wood Pulleys dis so@s5 d 
“ Geared Scroll is 30 Rivets. Endless or Tail Rope 
“ 2 Jaw Brass Workers............. > %* | Iron, Thousand, list November 17, ™ eh /, Systems.) 
nase * ff 
Wescott’s Bera eene.. seeereeseeees ~~, 337% ait Ordinary, Cooper’ 3 Block and hearts a! CORNISH PLUNGER AND 
siieatinsidenecintsascssenseie ovem 
= Little Giant Drill... is so@so&k10 BUCKET LIFT PUMPS. 
rton’s Uni ane 
oy sae Ind RP . Automatic or Slide Valve Steam Engines, Sheaves, 
Whiton’s Inde n: ANA OVET.........c0cceereeees 15 
National Combis ination Sisal, % inch and OVE ......cececeseceeesseeess 3 Hts Cages, Buckets. Etc. 
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Morse Tape and Straight shank lage “«  One-man 
Th 13G" ....crceccccceresesesvcosessesesscen cesses eneees dis 25 _ 1 Handles 
Drill Kes ts dis 25 o. 6 “ 6c 
Standard Twist Drills ................... dis 55@55&5 a SAW TOO18........00sveceeens svees .$6 per dos 
Cleveland ” oe qucee woree coeees: dis 55&5 Detroit Sa w me, Gi eoveee a eevee «+ $15 an : 4 
Emery. ro w Wor! POMIRT vesencesecsennsed 8 50 
No. 4 to No. stoMou,c.F. | 6 mw Band.. Ais 35 THE GUM ELASTIC ROOFING 
gr. FF. Rh eng sotene 4S ps ABSOLUTELY HON-COMBUSTIBLE. tif painted it is Guaranteed to last 10 years, 
Recccocee ese c sd 2-00 per square fee rongly endorsed by New York Board of Un- 
ely | ee tue * aie Wood Screws—List Jan 27, 1889. derwriters. Just the article for the South. Send poe nf for circulars, samples and sartinetare. 
$ D.......... Kec aK: ge di 
Reet ———- ee Vs Flat head iron... dis so GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 
to cans,lessthan i cscnictpeeintsinnnsctzociemen seat dis 45 
10 ic mw ¢ Te Round head brass.....scsscvvcssesreneeeenesGis 
Emery Cloth and Paper. Square Cap 8 a 0 S. D W EST F 0 1 N D R 
dis 60 
Barder afomaen Oe, nscnutsecciamnsal dis 45@50 eee 3 ais T | E a Y, C 0. 
H. H. Barton....... Ais so@5°&S | Machine, flat head, iron..............ssecses sens dis 65 
Emery Wheels. Machine, round head, i inccosvenedenensiniod dis 60 2 CLEV ELAND,O. 
Detroit dis 55 Sones ae Sane CC ie ee “E es — ale ae aa 
NOrtOD’S.....ecrersesersees sesseerverserssencsseronees dis Lag or coach......... dis 7SO7s&10 
str, 7 FON CAST IN GS..| 
Sterling... ccocccccccccccccscccccosccscceccscocccesesoeesee 8 
IEE Tx. conse cannieanaassccesesecssad dis 10&33% Shovels and Spades. 
ae dis e507 seman; Vet Duveuber 2, sity so DAILY MELTING CAPACITY 75 TONS-SPECIAL 
ececcccccesevosesecooses TU TLIB..ccceceeseees . 
Vitrified......cecreee sereeee 860 | Hussey & Binns, railroad................00 dis 8.00 oh On 8 Oe Oe n) Fok thon een ams clia, EE, lemon ems 
Vulcanite dis 10&10 Taps. neko s 
Files. Cards Rand and Nut to 2iD.. seers 50 OTH CLEAN CASTINGS. 
Nicholso dis 6o& 10@608& 108 10 Carpenters’ “ WAS. dis 50 DUPLICATE WORK A SPECIALTY 
* x. F. Morse ” -  /aahnamn dis 50 
Roars & zat evets & by nono * “ new list dis ro 
mon achine PB. .ccccccccsserscorercscesecscess $55 [) | si bh] d R l] 
>= ee Ss ase | Detachable and Roller Se 
Western NO IEIES Tl BOBiciscncedeseostcctecvocvacsédecocsaseosed dis so = ' uron St Stomnet 0. 
ye er Pulley Taps........000. see dis 40 
Grobet’s...... Twine BC. B. 
Reynolds Bros.’ Hand Cut.........0......0000+ dis so TE 
St ie. a... dis so | No. 12, ve Twine, 4 sod 40 Balls... ‘te cs CHAIN BELTI N G, 5 EL NAME STA MP S 
Hammers, No . ING BRANDS 
8. W dis 40 oF Hem; M4 &¥%D roy (Spring twine) nie Steel Name Sta ¥ 
Atha new list, Jan. 15, 1887 dis 1y ” en ene cvvecenes ceseceeeeesees 12@12K%c MADE IN ALL SIZES OF or inch letters 1D 4 Telfer? 
x K » Isc. per lett 
Heavy hamuers and sledges under 5 Ds. 1 gt - Balis cps cncccesconscsoooscese 11@11K%c 
over 5 Ds 14c, new list. EPIy Weens! A 5 Balls to D............... 15@16c 











FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 


now occupied by the Dangler Stove & Manufacturing Co. 


We shall take the 


entire building, which has a frontage on Vincent street of 47 feet, a depth of 


100 feet, and an aggregate floor space of 24,000 square feet. 
will rent to the right parties about 5,000 square feet, with power. 


Of this space we 
The building 


is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


is heated with steam, and has gas and water on all five floors. 


able. Apply to 


It is lighted on three sides, is equipped with large freight elevator, 


Terms reason- 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Czo. Or. Cu.are amp Woop STrxrts., 


CLBVBLAND, ©. 





M 


For 


The 





alleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
CONVEYOrS, 


Drive Belts, etc, 


handling materials of all 


kinds. 





Send for 1890 Illustrated Cata- 
logue. 


Address 


Jeffrey Mfg Co., 


183 East Ist Ave,, 


COLUMBUS, O. 





— MACHINE WORKS, 


— FORT WAYNE 
INDIANA 
OF 


BUILDERS 


‘w6id WORKING 
MACHINER 


¢- WRITE FOR DESCRIPTIVE CIRCULARS 








PATENTS 


WM. M. MONROE, 


@OLICITOR & COUNSELLOR, City Hah 


PATENTS 


Inveater’s Guide. 





THOMAS P. SIMPSON, Wash- 
© Patent’ oben D.C. Beste. 8 fee until 
Write fe: 





oY 
1 


ny 























OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THE AERATED FUEL (CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 

W. S. COLLINS, Tempe Court, 7 BEEKMAN ST., ROOMS 814-816, New YorK. 
Represented by { wi. PICKETT, SON & CO., 170 Laxe 8T. CHICAGO, Kit. 

HALL STEAM PUMP CO., Pitrssurcn, Pa. Also for Michigan and Indiana.ia, 


STSEND FOR CATALOCUES. © 


CHILION JONES, Gananoque, Ontario. 
G. M. SMITH, Los Anaetes, Cat. 


















HARDWARE MARKET. 








Augers and Bits. 
Common augers AEB. .cccccereccececcee cosooslil 
Common au and pits.. sis Fm 
Cook’s Douglass Mfg. Co dis 55 
+ amend ennings’ augers and bits............ dis 25 
: sive Bits, Clark’s small, $18; 
arge, $ 





Hollow Augers, Ives’ 

Hollow y, Augers, Bonney’s Adjust. e 

Hollon vatgers, Stearns’ Adjust. e" —_— 

ollow us 

@imict bis, comm Gicipiemmae 
ianteonerl 00 

Standard ‘Bit Stock Drills. dis 

Bhip AUGe;#s.....000...00.esccceeeehls Tg 10@ sR 108s 

Axes. 

Makers’ and Special Brands— 

First quality doz $8 oo 

Others doz 4 oo 

Full polished doz $9 oo 

Cast iron barrel bolts. 

Cast iron shutter bolts, etc. 

Cast iron chain bolts........... eccsse coccesvetlae 

Ives’ pa 

Wrought iron barrel bolts 

Wrought iron square bolts..... 

Wrought shutter bolts......... .. 




















Bolts. 














ge and tire, Philadelphia pat. 
s 



































Stove bolts. 8 6 
Plow bolts. dis 60&5 
i ococcerese coe 
Rede. dis dis weeps 
Buckets, Elevator. 
dis so&ro 
Butts. 
Ww ht bra dis 
Cast br leces 3 joint riper 
ron— 

Fast joint, narrow.. enetetsenseed dis 10&5 
Fast joint, broad.................secceers 5081 
Loose joint ue dis Io 
Loose joint, jap. .... dis 7o&10 
Loose joint, jap. with acorns.............. dis 70&10 

Loose pin, acorns ++ ais Fo&ro 
| poe va, japanned acorns................ dis 7o&10 

Leese Ba, , acorns, jap. plated tips....... dis 7c&10 
Wrought steel— 

Wrought, fast joint narrow 

Wrese=. fast joint, broad..... 

Wrought, loose joint, ee 

ae utts, back SI, CEB in coiccecccse 
lar inside bi ne -f. BE SAR. 

Lignt a Soeeee IES 

Light og ae MOD AAR SES Tet 





Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 





Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
Wien ee ac ce 1.25 - 
“A,” Stringed Roofing, Light. . 1.50 





“7, » Stringed Roofing, Medium. 
“co” Stringed —— Heavy. 
Stringed, Rosin-Sized............... 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, $ ton..... 
Asphaltum, Fine Grade, $ D.......... oe 
Coal Tar Felt, 1 Ply, # D.............. me 

Coal Tar Felt, 2 Piy, @ roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1a 









S 
Roofing Pitch, P Zal..........ccceseresseeseeeeees 09 
Ohains. 
Revised List. 
Trace, 6}%-10-2... 
Trace, 6 10-3... 9 scaiphanendiel 50810 
Trace, 7 ec svoccees pair 1 
F nome R Halter Chain, list. juae, 1887...dis s0&10 
German Coil, list of June, 1887......d. 8 Eisces 
Galvanized Pump Chain......... .........000. 
ack Chain, Iron............ gascasiaeis sine deal s n 
fack Chain, Brass........00....sccscseerseessereerens 75 
Chisels. 
Socket Framing and Firmer................00004 


Socket Framing and Firmer, Buck oa f 
Bocket Firmer and Framing, L. & 























I. J. WHItC....cccrcorrccscscccssecees sosvoees is 3085 
Tanged Firmers. 8 40&1e 
Outilery. 

Table net 
Excelsior Pocket net 
Fibre Ware—Standard. 

Nos. 1 5. 5X. 
Pails, water, 12 Qt........cccescorees $4 00 $4 s0 §...... 
Dairy, 14 q ey ft ee 
TO BB Btoccococcrccoccccceeicscascocees ; on ark seme 
Sugar ...... ©o0 6 50 ...... 
| ed eoccoceeoee hesecbencponenesses -coene r Y eae 
MAGETY sococcccsccccocccccevccescceccccecs @ OD covers cevene 
Chamber sand 
Slop ‘ 650 750 8 50 


rqcommode) 4 at qt......... 8 es 9 6 le 68 


\ 
































Nos. 1 5 5x 
Basins. h— 
10% inch 200 2 25 cree 
i inch 225 275 325 
13% inch 275 325 375 
15 inch 325 375 425 
BOw!1S, fruit.........ccccoccccccccccccccce eseses SS es 
en, 12 _ "spaced sae 7 TE vevcks 
ets, waste pa THER ccvcne Seeees GO - meses ° 
Spittons, = Dalay,* pressed 
8 inch 4 00 4% 5 00 
to and 11% inch 6 00 got 4 
No.1 plain; No. 5 decorated ; No. 5X i 
decorated. 
Gimlets. 
Nailand Spike.......... eccseses eccsccencoed dis s0&10&5 
Double cut, low list dis 25 
eosin ane ccscessccseesree TOSS $12, dis 25@25&5 
Hanger 






































econ 3 $081 0@60 
Terry’s Patent.........§ in., $12; 4 in., $10, « dis 50&5 
Paragon is 40&1¢ 
Richard’s dis apne ° 
Horse Nails. 

it bie thao on 

usable 24 25 8 40 
Putnam, feces’ Boe BQ BO BX BBocececsescnes scatevecces MED BS 
Essex. dis 25&10 

Horse Shoes. 

Burden, at factory. 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

factory to keg bd co 
Mule Gone, Bt FACCOTY..ccccceecceccccccces 

Knobs. 
Carriage, 2 4: —epgmmmente -® gross Soc dis o> 
70&1 

Hematite door knobs, new list.. aia. 408 10 
Door mineral ib scqgete 
Door Por. japanned pousebensocemecsoceseosse Sis 7 
DOOF POS. MICKM1C.....cccoccccccecrssccese eee vescess $2 25 
Door Por. plated $2 25 





Locks, Bolts, Etc. 


P, & F. Corbin, Locks and Bronze Goods. 

Door locks, means A ont latches « dis 60&10 
Escutcheons and k 
Padlocks and ante 
Bell pulls, mineral, 





keys 75 
‘porcelain and jet ‘dis can 
dis 60& 








Bell pulls, genuine bronze..............00+ s 10 
Lever bell pulls, uine bronze........ dis 6o&10 
Butts’, genuine bronze is 60&10 
Butts’ bronze plated dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles..............c.ccsseccceseees dis = 
Shutter hinges&flaps,genuine bronze.dis 

Shutter hinges, bronze plated.................. 


Flush bolts, genuine bronze...... 
Shutter knobs. genuine bronze. 
Shutter bars, genuine bronze 
Sash lifts, genuine bronze 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...........-.ccccses _ 
Drawer pull, genuine bronze................... 
Letter box plates, genuine bronze... | Cobre 


gross ste 


a Pee ene sreesceecees 








Plambs and Leve s. 








Standard list.. dis 7o&10 

Pocket levels. dis 7o&10 

Davis’ inclinometers.................. eoveseesGi8 IORI 
Pamps. 

Cistern, best makers...................- dis 50& nt ile 

Pitcher ‘spout, best makers dis na 

Pitcher spout,cheaper goods........... 


Pokes, Animal. 
































Bishop’s I. X. L doz ro 

Bishop’ ’sO E...... ¥ doe 

Bishop’s Pioneer......... 3 ~ 

Bishop’s American...............css-00--00000 y= 75 
Rakes. 

Cast steel Ais 70 
WATER DIC. .........cccceccocssescccscsccces scones dis yo@70&5 
Razors. 

. R. Torrey Rasor = dis 20 

ostenholme & Ess: saskeestiake ner ¥ dis 10 
BRIS CIE coceccnseceneacssscesnecese onseneccnend so net 
Rat Killers. 
eA TOD vceses ccossessoscctsnscanncnonsccess 8 gross $15 co 
Scales. 

Hatch, Counter, No. 171............000++ $B doz $21 co 
Hatch, Tea, NO. 161.......006 coseeeee doz $6 73@7 oo 
Chatilion’s Grocers 
Family Turnbulls...............csccesees dis 30@30&10 
Scale ms, List ofjanuary 

12, I dis 508 10@s0& 1084 

Screw Drivers. 
Gtente a & &. Co.’s Varnished 
peseegensese Ais 65&10 
eum i. & L. Co.’s staat Handles..dis 6o&10 
Sets interchangeables...............9 dos $18 dis a5 
Riiaian. 

Steel and iron 
Nickel plated eunsee eeneenessoscsccossense dis 75&10@se 
Disston’s try square and T bevels.....dis 45&10 
Winterbettem’s try and miter.........dis gohre 





Tacks, Brads, Etc. 
New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 


dis 77/4 &r10 
Steel carpet tacks all kinds................ dis 75&10 


Swedes iron carpet tacks, all kinds 





dis 75&10 
Swedes iron tacks. dis 75&10 
Swedes iron ay menage wl tacks........ ao ont 75&10 
Tinned Swedes iron tacks............... &10 


Tinned Swedes iron Upitsisicrers” 
tacks.... lis 774%&10 








American iron cut tacks. 














Copper tacks.............0:sse0» 

Copper finishing and trunk 

Cigar box nails 

Finishing mails................scsssresessseseee dis 6.&10 

Hungarian nails and miners’ tacks...dis to&10 

Gimp | and lace po, RS SRE eae dis 77% &10 
Mes SERS dis 6c&10 

Trunk and clout nails............ccccs00 dis 72% ~ 

Tinned trunk&clout nailas.................. dis o6&10 

EES Ere dis 66&10 

CORRES DRUID crcscteseseccesdnnscesecsnnnvenpecnriartel dis 66&10 

Common and patent brads ---dis 66&10 





Of 


4 

¥ 
VY 
~ 


4 4 





WIRE NAILS 


Works: 


General Office : 


The SALEM WIRE NAIL CO. 


MANUFACTURERS 





SALEM, 0.; FINDLAY, 0. 


SALEM, O. 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bidg., Chicago 
123 Soulard St., St. Louis. 


4 Wiggins BI’k, Cincinnati 





We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN (0., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; 


St. LOUIS, 301 Roe Building 


DETROIT, Hodges Building. 
SEND FOR OATALOGOUE. 





MECHANICAL RUBBER GOODS 


a 


Superior Quality. 


PACKING, BELTING, HOSE, GASKETS, TUBING, Etc. 


E»2ller Erothers, 


MAIL ORDERS GIVEN PROMPT ATTENTION. 


42 Public Sq., CLEVELAND, 0. 





























‘Tem Iron TrRapm Review. 


——— a 








Classified List of Advertisers, 


The star ( indicates that the ady. a 
alternate weeks ; the dagger (f) once a month; 
the double dagger (tf) once in three weeks. 


Pace, 





Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland... ois 29 
Bath Tubs— 
tInstantanous Water Heating Co., Chica- 
go, Til... — 
Bolts and Bolt Machinery— 
Upson Nut Co.. Cleveland............-.s0000-...++5 16 
+Seaton Manufacturing Co., Cleveland..... — 
Belt Holders— 








*W. R. Santley & Co., Wellington, O........ _ 
Boilers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 19 

E. H. Jones & Co., Cleveland.............00... ++ It 

Hazelton Tripod Boiler Co., Chicago......... 10 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 19 


Camp Stools— 

Acme Manufacturing Co., Springfield, O.. 13 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

BAN...0..0.000 socccceee 13 

Cornice Work— 

W. H. Mullins, Salem, O......000..ccccccsssceeeree IO 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O.........000000. 13 
Car Wheels— 

Bowler & Co., Cleveland... secsssees svvvseees 12 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O......00ccsseeeee 14 
Carpet Cleaning & Laundry Machines— 

W. H. LaFountaine, Cleveland, O............. 19 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland...........0000- 12 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 10 
Slevators— 

L. 8. Graves & Co., Rochester, N. W....cc0- 15 
Explosives— 

Hercules Powder Co., Cleveland............... 18 
Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland — 
SS Electric Co., Cleveland 12 


Elevator Buckets. 

Avery Stamping Co., Cleveland 20 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or — 

Chicago, I11.......0. ....+. 

Emery Wheel Flanges— 

*Edmund R. Ware, Chicago, I11.........c00008 — 
Engravers and Klectrotypers— 


Eclipse Electrotype & Engraving Co., 


























Cleveland 17 
Union Electrotype Foundry, Cleveland.... 13 
Bugines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 
as. Leffel & Co., Springfield, O................. 18 
'm Tod & Co., Youngstown, O Joi, 
Skinner Engine Co., Erie, P&..............s0000+ 18 
Aetna Machine Co., Warren, O... ........0000. 18 
C. H. Presley, Cleveland............ccccssssssees 12 
E. H. Jones & Co., Cleveland.....sceseecerers ur 
@ngines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, i scaaliieniie seseceeesesseresecese 19 
Van Dusen Gas Engine Co., Cincinnati, 
o. 17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O.........cccccseseeeree 13 
Engines (Oil) 
C. H. Presley, Cleveland, O.....cccccs-ccesssseeee 12 
Bngineers’ Specialtics— 


*Curtis Regulator Co., Boston, Mass......... 18 
Sensible Packing Co., Chicago, I11 ............10 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland............ coceecece Ir 
Ejectors— 
James Jenks, Detroit, Mich 12 





Files, Makers of— 
olds Bros., Columbus, O........0006 sees. 20 


A. & H. Gough, Cleveland................... sesense 39 
Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland.............ssss+«.. 12 & 16 
Thos. D. West. Foundry Co., Cleveland..,.. 14 


Foundry Oupolas— 

Victor Colliau, Detroit, Mich..............cccse» 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Maszs......... 18 
Furnace Feeders— 


Brightman Stoker Co., Cleveland......., soare, 
Galvanizers. 
Avery Stamping Co., Cleveland................. 12 


Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
Mich. ........ 9 
Gear Cutters— 
Sylmar, Cunningham & Co.,Philadelphia, 





12 


Heating and Ventilating Apparatus— 
*Akron Heating & Ventilating Co., Ak- 


ron, 
W. H. LaFountaine, Cleveland, O............. 19 
Heaters and Purifiers— 
Stilwell &. Bierce Manufacturing Co., 


Berton 

Laidlaw & Dunn Co., Cincinnati, O « 18 
E. G. T. Colles & Co., Chicago.. 
E. H. Jones & Co., Cleveland..............e00000s Ir 
Warren Webster & Co., Philadelphia, Pa.. — 

Hangers— 











W. H. LaFountaine, Cleveland, O............ 19 
Injectors— 

Columbia Injector Co., Cleveland............... 12 

Penberthy Injector Co., Detroit, Mich...... 20 


Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 





be = tel Iron Roofing Co., Cambridge, 

MP ncanases Gibecesovneceancoseseses 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bri oS ee 19 
Thompson Manufactur ng Co.,Cleveland, 19 
Berger Mfg. Co., Canton, O........... daliapiatinbecines 19 
Eberts Bros., Detroit, Mich...............0.s0e0+ 20 
Kanneberg Roofing Co., Canton, O........... 19 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 13 


yore Norton & Co., Cleveland.............. 13 
J. H. Outhwaite & Co., Cleveland................ 13 
Condit-Fuller Co., Cleveland, O............ woes 13 
Pickands, Mather & Co., Cleveland.......... 13 
H. N. Hill & Co., Cleveland................ secccces — 


B.C. Pope, Cleveland.......c....cccccccscsscsececces 13 

Cleveland Iron Mining Co., Cleveland...... 13 
Lathes— 

H. 1. Shepard, Cincinnati, O............ wecsccens IS 
Lathe Dogs— . 

Palmer, Cunningham & Co., Philadelphia 12 
Manufacturing Sites— 


B.C. Washington, Wheeling, W. Va......... Ir 
Mining Machinery— 
Webster, comp & Lane Machine Co., | 1 
14,1 





*Copeland & Bacon, New York................. 18 
Machine Shops— 
wee, Same, & Lane Machine Co., 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland............16 & 20 
Garvin Machine Co., New York.. 


ecccccceccecces 16 


C. H. Presley, Cleveland, O..... ...ccccosccccceses 12 
Oil Fuel Precess— 
Aerated Fuel Co., Springfield Mass............15 


Ore Separators— 
H. E. Collins & Co., Pittsburgh, Pa......... 10 
Patents— 





Wm. M. Monroe, Cleveland...................00.. 14 

*Thos P. Simpson, Washington, D. C........ 14 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— - 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Rumsey & Co., Seneca Falls, N. Y............ 18 

Van Duzen & rift, Cincinmati, O.....cccccccce. It 

BE. H. Jones & Co., Cleveland Dacca Sn 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 16 
Paint— 


Iron Clad Paint Co., Cleveland, O..........000. I2 

Akron Chemical Co., Akron, O............ eons 82 

Uliman & Philpot Mfg. Co., Cleveland..... II 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 

Chiacgo, I11...... II 

Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 12 
Pipe Cutting & Threading Machines— 








*Wells Machine Works, Fostoria, O.......... 16 
Packing— 
Sensible Packing Co., Chicago, I11............ 10 


Pipe Fittings— 
iagee B. Potts Pipe Fitings Co. Columbus, 
Saudeeieninaeedanbon ee 





Punches and Shears— 

Long & Allstatter Co., Hamilton, O......... 12 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 17 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 





Co., Pittsburgh, Pa...ccccoccccccsese ecsecenceseetes 20 
Railroads— 
Time Tables, Etc...... 17 
Railway Supplies— 
Bowler & Co., Cleveland...........cec0sseseeves., 12,16 
Cleveland City Forge & Iron Co., Cleve- a 





Rivet Machinery— 

ySeaton Manufacturing Co., Cleveland..... — 
Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York........ ersescceveece 17 
Steel Rails, Blooms and Billetse— 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Saws 

Peter Gerlach & Co., Cleveland................. 13 


Detroit Saw Works, Detroit, Mich............ If 
Shafting— 


Fitzsimons & Co., Cleveland............. eoccesee 20 
*Brightman Machine Co,, Cleveland......... 


Shapers— 














Galvanized Iron— 

*Cincinnati Corrugating Co., Piqua, O..... 11 
Gum Koofiing— 

Gum Elastic Roofing Co., New York N.Y. 14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York...... deatvebencens LP 
Hose— 

Vabric Fire Hose Co., New YorKecosseeoes 19 





*J. Steptoe & Co., Cincinnati, O............... 20 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 18 
Detroit Heating & Lighting Co., Detroit, 
BO ssissckacsoniaoecnes lontea 10 
St Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 12 


Steel Stamps and Stencils— 


I; H. Fieharty & Co., Cleweland................. 16 
. A. Sackman, Cleveland, O.............cs00088 14 
Jas. Murdock Jr., Cincinnati, O................. 20 
Sheet Iron— 


Cleveland Rolling Mill Co.; Cleveland....13, 16 





Cambridge Iron & Steel Co,,Cambridge,O 13 





Steel Castings— 
oe Steel Casting Co., Philadelphia, 


Sheet Steel— 











Standard Iron Co., Bridgeport, O........ ioe 39 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stam pers of Sheet Metal— 

Avery Stamping Co., Cleveland 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 


Stove Pipe Crimpers— 

Acme Manufacturing Co., Springfield, O. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland 12 
Twist Drillsa— 

Cleveland Twist Drill Co., Cleveland......... 29 
Turnbuckles— 

Geveland City Forge & Iron Co., Cleve- 








Water Gas Furnaces— 

W. S. Hutchinson, Chicago, II11........0.00..-00 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F, Powell & Co., Toledo, O........cccccccrsssseees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O...............000 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 

Egan & Co., Cincinnati, DD) ceavenuneiwesconseseness 19 

G. H. Scanlan & Co., Portland, Me............ 16 


*Battle Creek Machinery Co., Battle 
Ms Sebel scacseccnsaccecacsnee-sesee Ceencneaesaccioess 12 


Wheelbarrows— 
*Cleveland Wheelbarrow & Truck Co,, 





Cleveland............ moceseeusesebennbiecblovascssene eosve SO 








GREAT BARGAIN in second-hand Plan- 
A ing Mill Machinery, Engine, Boilers 
Shafting, etc. A complete outfit at ore-‘all 


its value. L. 8, Consurm, Agen Prospect 
at. Cleveland. oO. velo 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
. Policy. 


ONLY 50 CENTS (Postage paid). 


Willlast for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


Cor. Wood and St. Clair Sts., 
CLEVELAND, 0. 











CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Iron and Ore. 


CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank ard Superior Sts. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and ail kinds of. casting. 9 Winter. 











Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
ni facturers of Steel and Iron Wireand Steel 
re. 











Machinists’ Supplies. 
es & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee! Stamps and Stencils. 


EHARTY, J. H. &CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























——— 


26 inch Band Saw, ee a eee ks 
30 inch Band Saw, . 9 = 
36 inch Band Saw, ie i: 9h, a 
Planer Planes 24x9, - + - = 120 
Planer Planes 18x54, - - =- = & 
1zinch Buzz Planer, - - - - 85 
jig Saw,6 saws, - - = = ° 
ron Saw Bench,3 saws, - - - 
Other machines in proportion. All of our 


machines uaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. - 


G. H SCANLAN & Co., 
96 & 98 Preble St., PORTLAND, Me. 


iT ®(])'BORE 





PRINTING INKS. ° 


* C/N C/NNAT/.-: 
AxW INK USED ON THIS PUBLICATION 











OUR I.INE OF UPRICHT DRILL F’RESSES. 





No. 1 Drill Press. 
1 or 2 Spindles. 


Light Bench or 
Post Drill. 


No. 2 Drill Press. 





5 mcd 


No. 3 Drill Press. 


‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY anD MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 


and Enyine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
AND MILLING IN ALL ITS BRANCHES, 


[Catalogue sent on Application. ] 


GEAR-CUTTING 


Laight & Canal Sts. 









. ai aaa 
" peru 
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MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe, 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 





No. 4 Drill Press, 


NEW YORK. 


CUTTING & 
THREADING 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


————— 
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Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 
— in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 


banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 





|Self-Penetrating Grapple, Excavator = Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE “CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER, (P. 0. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





i BASDLINE 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


“Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 
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THE BEST MANUFACTURERS. @ 
©mplete in One Royal Octavo Vol.of over 1000pp. @ 
frice inGoth,$5. in Leather.$7. : 
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my 
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°‘rvaluable asa statistical work. = @ 


- Orders received at office ofthis Paper- @ 
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Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AaND— 
Bowerston, Pittsburazh, Marietta. 


THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURGH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, venna, Leavitts. 

be” Warren, Niles, G 


ungstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLarm, 
Traffic Manager. 





a8. M. Hatt, 
Gen’! Pass. Agent. 





cLIPSE* ST & “LARK 


LECTROTYPE 


Beek NCRAVING CO. 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 





ve. rt. 
N. ¥. tts. Express....... ts 38am *%825am 
Fast N. Y.& Pitts. Express*io 55 a m copm 
ree ACCOMMO......00+ qoam 
urgh Expresg.......... 25pm 
Youngstown Local............. am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 430pm 
hang Express........00.. I2z0pm Iriopm 
New York Express............. OO PM srccsorreseres 
*Daily. t{Daily,except Sunday. [Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., $:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 


Pp. 
Newburgh—6:15 &. m., 6:50 &. M., IT:10 &. M., 1.30 
:20 p. 


M., 10:35 p. m. 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 &. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:30 A. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:0o a. m., *8:10 O-. 10:30 @.M1., 1:05 p. 
M., 2:35 Pp. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. ta 7:15 a. m., *8:10 a. 
10:30. M., I.05 p. M., 2:35 Pp. m., 4:15 P- 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


m., 
m., 





Depart. | Arrive. 


For Pittsburgh, Balti- 745am| d525am 
more, Washington, Phil- IIs pm| iz50pm 
adelphia and New York.) dir opm) 635pm 


7 45am) 1250pm 
Wheeling and Bellaire. Iispm| 635pm 


Alliance Accomi............. 3 25pm) ro1cam 
Ravenna Accomi............- 5Scopm| 825am 
d Daily. * Except Saturday. Other trains 
except Sunday. 
Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 








Depart. Arrive. 
Valley Jrgstion Mail......... *9725am “%4opm 
Marietta Express.............. ti1isam *2fspm 


Balto. & Wash. ress.... *400 pm *10 25a m 
Cleve. and Canton ress te pm f815sam 
*Daily. tDaily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. 





From Cleveland Union Station. 


MtVernonen?Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falis, |} Depart. 
Akron, Orrville, Mill- 
ersburg, Qa. = 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- } 4 ~~ a = a7 My _ 
ti, Louisville, Indianap- P 54°P 
olis, St. Louis, and all 

ints in the South and 

uthwest. q 

ed Cuyaho ~i. 

Akron, Orrville, Miull- 
ersburg, Gambier, Mt. 11S Pm) 2pm 
Vernon and Columbus. 

For Cuyaho; Falls, 

Akron, Orrville, Chica- 8ooam/]) 54°0p 
° 











Arrive. 


g°, and all points in the 325 pm) roroa 
est and Northwest. 
a Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 














FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 mes sHorrer BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wmites sworter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gent Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied, 
Through eys n, mong mountains ser- 
The le’s favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


E. HOLBROOK, 
Gen’l Supt., 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct ronte, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 














G.P.& T. A. 











Shortest and Quickest Roate to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Rosmeson, Receiver, Jxo. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt. 








TRE 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEER 


Toledo, Cleveland and the Ohio River. 
The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Quickest Time. 
Best Accommodations. 


Tickets sold and bagge. checked throu 
to Lage yoy — ‘formation ry! te i 
ra rnis. any agent 
Popular C. M. 4 ” 
A.T. WrKorr, 

Pres. and Gen. Mgr. 


Lowest Rates. 


W. K. RicHaRDs, 
G. P.& T. A, 





THE FAVORITE 
AND— 


PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts. 
burgh, Washington and 


Baltimore & the South» 
east. 


New Central Depot So. Water St. and Viaduct, 











ag 62, ecruenetotion ervccceececccoscceees 60sam 
. 72, New Yor tts. Express.... 

No. 70, Pittsburgh Accom.................. on . ry = 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
No. 1 oy} oan t de pm 
No. 68, New York & Pitts. Ex............ Ircopm 

Arrive. 

No. 61, N. ¥Y. & Pittsburgh Express...¢ 5 15a m 
No. 71, Youngstown Accomi..........0.... 715am 
No. 65, New York & Pitts. Lim........... *ossam 
No. 67, Pittsburgh Accom....... + #12 45 pm 
No. 73, Leavitssburgh Local... *2z10pm 
No. 63, New York & Pitts. Ex. -* 650pm 
No, 75, Mantua Accom..........c.cccccess0s- *72pm 
No. 69, Youngstown Express............. t9iopm 


ly. Daily, except Sunday. 

Baggage checked through to all points East. 

Through tickets and information regarding 
the route can be obtained at office, 141 mperies 
street, and at Dapet N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TuckEr, Gen. Supt., Cleveland, O. 
W. C. RINgEaRSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 





SAVES 10% HEAT INSUP os auae 
CAN ve 
pMeRe™"po.Box459 “ce 


Fan ll . = a 


Ap, PITTSBURGH, PA. woe 
crt ae BRILER CONES 























THE BRIGHTMAN STOKERis oe 


STEAM BOILER FURNACE IN THE WORLD. 
THE BRIGHTMAN STOKER C2: = LEVEL 





PUMPS 


“7 Send for Illustrated Catalogue. 


Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimrep.) 


Factories: Seneca Falis, N. Y. 





New York City Office: 16 Dey Street. 


ACENCIES 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st 


: Regulators for Steam, Water, 
. Air, and Pump Pressure. 
TEAM TRAPS, RETURN TRAPS, 
e x DAMPER REGULATORS, 
MINNEAPOLIS. 210 South Third st. SEPARATORS, 
CHICAGO, 2.8 Lake st, and othe: ‘pecialties for the economical 
use of steam. Manufactured by 
THE CURTIS REGULATOR Co. 
: 86 Beverly Street, Boston. 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


| Hydraullc Cranes and Accumulators. 





§ #@ Heavy special machinery generally. Send for illustrated catalogue. 
STEAM ENGINES, serpent tet sctnpettass 


3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, SPRINGFIELD, O. 


For sale oy 


“BACON'S” WINDING “ENGINES 
Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 


WITH 
Friction Drums, 
Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 


es ete 2 SADT and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH 8T., PHILADELPHIA, PA. 





} ; Printed in the Highest Style of Art, by 
j [ AT A tl fi lf ES The Cleveland Printing & Publishing Co. 
4 ; Cleveland, O. 








" wa, ENGINE C0,ERIE,Pa. 
OVER 3400 IN USE. 


Manuacturers of PORTABLESSTATIONARY 


> ENGINES~BOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 





FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE ! 
—— STEAM PLANTS. —— <3 
ENGINES ALWAYS IN STOCK. 








‘LAIDLAW GI DUNN. co. 


- SEND FOR: 
Sa IB CULAR. 


re PUMPS Or EVERY )GINGIN Natl, ¢ LQ. Cox 





Bturp before « blast. | Fragments after » blast. 


STRONGEST and SAFEST EXPLOSIVE 


1 Fe } Hmnovvm to the Arts. 
=4\: POWDER, FUSE, CAPS, 
Electric Mi Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
WERCULES POWDER COMPANY 
40 Prospect Strect, Clevelané, Okie. 
3 WW. WT LARD, Managere/ 





xnROULES, 
THE GREAT STUMP SND ROCK 












Tas Inon Traps Revirw 


19 


os 




























( No. 7. Extra es Double Planer and Matcher. 


’ Planes 24 in. wide, both sides, and matches 14 in. wide. 
7 With Drop Matcher Attachment. 


Complete Outfits Furnished for 
it Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 





THe EGAN Gowrany, 


Builders of the Largest Line of Late Improved 


WOOD-WORKING 
MACHINERY 


IN THE UNITED 


NOS. 261 to 271 WEST ‘FRONT. STREET, 
Cincinnati, Ohio, U. S & 


Send for Cata'’ogne and Prices, 





STATES. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 


<n Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPOR®, OHIO. 





All my Iron 
and Steel isr 
rolled and box 
annealed, well 


SYKES’ 


IMPROVED 
Roo 





Easy put on. Z 
On & SITwEI: ROOFING co., 





aes be — & 
aes NILES, O., and CHICAGO, ILL. 





THE KANNEBERG ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


, Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Pa fe oh st Made of STRICTLY GENUINE STEEL, 


Y 
4€, CORRUGATED IRON (four sizes of corrugations), and Crimped 
i) Edge Iron Roofing and Siding. Beaded Iron Sidin ~ bo Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc. 


Write for Catalogue, Price Lists and Samples. 


AF 
4 ARMBWT BESS COA Rad 
PRAVW Pf } 








_—* EE. IhaF*ountaine, 


¢ MANUFACTURER OF 





Carpet Cleaning and Laundry Machinery a other 
= Special eatnery. 


i 





FROM |-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
ot unequaled strength. 
Stronger and more durable than iron forgings in any 
positio., or for any service whatever. 


1335 Lexington Ave., = CLEVELAND, O. 
TREL 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now ruuning prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
WORKS: OFFICE 
CHESTER, PA. } 407 LIBRARY ST., PHIADELPHIA, Pa, 


“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 











as oa" ‘haf WRIWAUES 
*paat | Ra LUNG MALL WRK. 
“O.YOUNC GS TOWN,O. 
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GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
fron_and Steel Roofing. Crimped and Corrugated 
Siding, !ron and Steel Tile or Shingle, Fi-e- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, 0O. 


@@ Send for circular and price list No. A 








CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0, : 
The BERGER MANUFACTURING COMPANY, CANTON, 0. 


make arrange- 





S 
; “i ZN BERGERS | ? ments for ROOF- 
Hadise’ ING until you 


iS STEEL 
‘i his aate have seen ours. 


IL AN cemeee™ It | xXcels ali other Metal Roofs, 


ie] aE | 


a Ail “ilk 
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Manufacturers of 


fete, nae Crimpea 
rrugated and Beaa- 
= — ding and Ceil- 


g. 
PURE STEEL A SPECIALTY 


@@Send for Descriptive 
Caialogue. 














SAVE YOUR MONEY BY USING 


(PEERLESS.) 


(HERCULES.) —THE— 





Isaac B. Potts Pipe Fittinees. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder. For sale by the ISAAC 
North High Street, Columbus, Q, ¢ ws Forts} ee ee 








Otto Gas Engine Worke, 
SCHLEICHER, SCHUMM & CO.,{ Ehiisdelphia. 
Horizontal OTTO Gas En aon. 


Gas Engines 
Twin Cylinder OTTO Gas Engines. 


Cpabinel OTEO Gas ake tre ie 
bined OFTO Gas gine Dynamos. 
SIZES: 1,2,4,7 oh 16, 26 AND GO HORSE-POWER. 




































PATENT LIME-EXTRACTING 


| Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves of 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed afier the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 


J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MARUFACTURERS OF 


Crank and Geared 


JSMAPERS. 


Send for Latest Illustrated Catalogue. 








_ Cleveland Wheelbarrow & Truck Co. 
CLEVELAND, OHIO, 


Manufacturers of 


IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs 





OLD 
1874. 


sam rn croc. Cop, Lake a Kirtland Sts, Cleveland, 0 WRITE FOR DISCOUNTS. 


CLEVELAND TWIST DRILL CO., 


meEreSAR TAS, MURDOCK, JR 
_ Manufacturer of 
C}) STEEL STAMPS, 
P.--& NAME PLATES, 
KacTIiIMBs 
& TOOL ROOM 

y CIIECES. 

52 Longworth St, Cincinnati, 0. 








Khe Hart or Detroit 
Emery Corundum Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, IL., or Box 84, Columbus, O. 
aS@N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 





PENBERTHY AUTOMATIC INJECTOR. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


If you want an injector that is autcmatic and will restart, 
if from any cause the feed should te broken, 


Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthv. 


If you want a2 injector that you have only to turn the 
steam on and off, ia stopping and sta‘ting, 


Use the Penberthy. 


If you want an injector to lift 20 feet or more from a head, 
Use the Penberthy. 
PENBERTHY INJECTOR CO., lI7 7th St., Detroit, Mich. 





Cc. H. PRESLEY, Agents, Cleveland, O. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 44 South Water aed, CLEVELAND, 0. 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, Ouio. 





‘TOLEDO 


WIRE & IRON WORKS, 


Manufacturers of 
Brass and Wire Railings, 


Wire and Iron Fencing, 
Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 


REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


183 & 135 N. Water St., 


COLUMBDUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
gs Send for price 





Awarded the CRAND PRIZE at the Paris Exhibition. 
nek FOR m BOOK 


—~ 


=(07 HOPE ST : 
“CLASCOM, SCOTLAND: 


Pittsburch Office: 408 Lewis Block. 





OFFICE 3 WORKS 
TEA AR. 
BURCH Peres @evsrh 


SHEARS aero 
Ror UNG aaa Midtnen se 


ISoueezers &° 





Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 


W. S. HUTOHINSON. 





de) [10g pus pedmpp yp 
ONIGNVIS GussHyud 


Jobbers of all kinds of 
‘Avus 


ae Materials. 
Comeau NOU! 








FITZSIMONS & CoO., 


COL) FITZSIMONS 
npwy SHAFTING 


CLEVELAND, OHIO, 


TRON 
STEEL 

















